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GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4 j.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE 
Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 


C.  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 
LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 


A  Practical  Chemist,  experienced  in  Manufac- 

r"V  ture  of  . Glycerine  from  Spent  Lyes  ;  also  of  vitriol,  salt-cake, 
DiCcicn,  caustic  soda^  &c.j  is  open  to  Engagement.  Good  references, 
ITAddress>  “Alkali,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C. 


PARTNERSHIP. 

An  Analytical  Chemist,  having  an  established 

'L  and  lucrative  praaice  ip  a  large  northern  town,  desires  another 
possessing  a  few  hundred  pounds,  to  join  him  in  extending  same. 

Xhis  presents  a  most  favourable  opportunity  to  a  young  chemist, _ 

Address,  "  Gamma, v  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C. 

ALIZARINE. 

A  Civil  Engineer,  having  been  employed  for 

X  7  many  years  in  one  of  the  most  important  faaories  of  Alizarine 
and  Colours,  is  ready  to  prepare  drawings  for  different  apparatus,  or 
would  make  plans  for  complete  installation  of  Alizarine  works.  He 
can  give  all  required  information  about  different  modes  of  manufac- 
turmg.— Apply  to  W.  B.  530,  at  G.  L,  Daubeand  Co.,  Francfort-o.-M. 

(W erman  (Dr.  Phil.),  now  Chemical  “  Assistent* * * * * 6 7’ 

VJ  to  one  of  the  celebrities  in  Leipsic,  seeks  position:  colour  mill 
preferred.— Apply,  21,  John  Heywood,  Manchester. 

IF1  OK,  SYLZEj-E. 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry. 

17  Volumes;  from  November,  1842,  to  December,  iSsg.  | 
Address,  "Publisher,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C,  I 


'pHE  JOURNAL  OF  SCIENCE, 

Now  Ready,  No.  CXXVII.,  for  JULY,  Price  is.  6d. 
CONTENTS. 

The  Domestic  Animals  in  the  "  Pile-Dwellings  ”  of  the  BiebrLake 
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Just  Published,  crown  8vo.,  price  3s.  fid.,  cloth  postage  sdbW 
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Metho^of^AnhydroJs’  Anltysfsfma^^ 

KSwatS;. By  Lieut-Colonel w- A-  koss, 

.  "To  students  of  chemical  and  mineralogical  analysis  the  volume  is 
i884SPenSat>le’  adequate>  andln  valuable.” — Colliery  Guardian,  June  27, 

— CROSBY  LOCKWOOD  &  CO.,  7,  Stationers’  Hall  Court,  E.C. 

AA/amtedTTyT^oung  Chemist,  Situation  aJj 

Assistant  in  a  Chemical  Laboratory. ;  One  who  has  had  exoeri- 
ence  in  manures,  waters,  mineral  analysis,  &c. — Address  0  A  ^ 

56,  Ainger  Rd.,  Primrose  Hill,  London.  »  ■  . 

A/Wanted,  a  suitaTkT position  by  a  Chemist 

,  Ph'D-i  well  acquainted  with  analysis  and  researches  of  anv 
k  nd.  Best  references  and  testimony.-Address,  T.  K,  48,  Chemical 
News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C.  4 

a  Chemist  for  Germany,  being  well 

Potash  acquaintedwith  tbe  manufacture  of  Borax,  Bi-chromate  of 
Potash,  &c  One  who  could  suggest  a  new  process  to  be  carried  out 
by  himself  later  on,  preferred.— German  Language  matter  of  course 
-Full  particulars,  with  copies  of  testimonials  and  salary  required  to 

LondonRECcre  °f  ChEM1cal  News  0ffice>  B°y  Court,  Ludgate  Hill, 

QHEMICAL  LABORATORY  and  Apparatus^ 

occupied  by  the  late  Dr.  R.  Angus  Smith,  F.R.S.  at  J 
Devonshire  Street,  All  Saints,  Manchester.— Apply  to  the  Executors’ 
care  of  F.  A.  Binney,  14.  Victoria  Buildings,  Victoria  St„  Manchester’ 

TYOR  SALE. — “  Watts’s  Dictionary  of  Che- 

_  mistry,”  with  all  supplements  ;  9  vols.,  in  good  order,  /7 
Benchte  der  Deutschen  Chem.  Ges.”  from  1875  to  1883  ;  18  vols  in 
half  calf,  £8.  An  Erlenmeyer’s  combustion  furnace.— Address  LM 
Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  e’.C.’  ’’ 
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L.  OERTUNG 

TURNMILL  STREET 

/OPPOSITE  FARRINGDON  STREET\ 

\  STATION.  ' 

MANUFACTURER  OF 

CHEMICAL,  ASSAY,  AMD  BULLION 

BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c 

By  Appointment 


CHEMICAL  BALANCE, 

TTO.  2  A. 

In  Glass  Case,  with  Steel  knife-edges 
working  on  Agate ;  to  carry  100 
Grammes  in  each  Pan,  and  turn 
distinctly  with  J  Milligramme, 
with  Pans  as  in  sketch  or  with 
stirrup-pans 

£6  :  15  :  0. 


'council  MEDAL.851.  FIRST  CL  AS  a  MEDAL,  i854  and  186a. 


O  U  U  i  Y  L  i  L/  ^  * ^ _ __ _ — - - - - - - 

CALCUTTA  EXHIBITION,  1884. 

- 0 - 

We  have  much  pleasure  in  announcing  that  1  O 

SILVER  AND  BRONZE  MEDALS 

have  been  awarded  to  us  for  our  Chemical  and  Physical  Apparatus,  Chemicals,  BALANCES 
and  WEIGHTS,  &c.,  &c.  . . — . 

F.  E.  BECKER  and  CO., 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C. - 

J.  WILSON, 

CHEMICAL  ENGINEER  AND  CONTRACTOR. 

(Established  1847.) 

Mr.  Wilson’s  long  experience  in  the  eredtion  of  almost  all 
descriptions  of  Chemical  Plant,  and  his  constant  attention  to  the 
gradual  development  of  all  improvements  places  him  in  the  front 
rank  in  this  department. 

ESTIMATES  GIVEN.  PLANS  MADE  TO  ORDER. 
Contracts  made  for  Hargreaves'  Patent,  at  home  or  abroad. 
ADDRESS— GREEN  WAY  ROAD,  RUNCORN. 

JyJR.  J.  S.  MERRY, 

ASSAYER  AND  ANALYTICAL  CHEMIST. 

S  WA  N  S  E  A . 


CAUTION! 

BECKER  &  SON’S  (Rotterdam) 

BALANCES  AND  WEIGHTS. 


BISULPHIDE  OF  CARBON, 
CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 

CLAYTON" 

Near  MANCHESTER. 


ANALYTICAL  BALANCE,  No.  n,  to  carry  100  grammes 

Agate  Bearings,  sensible  to  i-5th  milligramme,  Pans  Q 

Bows  Nickel,  with  one  rider  apparatus .  i.7  - 

-DECKER  AND  SONS  of  Rotterdam  beg  to 

1)  nntifv  that  they  have  no  connexion  with  the  firm  of 
Becker  and  Co  "of  34,  Maiden  Lane,  and  caution  the  public 
Fhaf  Balances  and  Weights  of  their  own  manufacture  can  only  be 
obtained  from  their  Sole  Agents 

T0WHS0N  &  MERCER, 

Ro  BISHOPSGATE  STREET  WITHIN,  LONDON, 

WHOLESALE  AND  EXPC/iy.  DEALERS  AND  MANUFACTURERS  OF 

Chemical  and  Scientific  Apparatus,  Pure  Chemicals,  &c., 
for  General  Laboratory  use,  Assay,  Colleges,  &  Manufaaureruse,  &c. 

TOWN  SON  and  MERCER’S  complete  Illustrated  Catalogue, 
alphabetically  arranged,  250  pp.,  upwards  of  800  woodcuts,  price  2S.6d. 

post  free  2s  6d.  Becker’s  List  of  Balances,  id.  for  postage. 


A  NALYTICALAND  CONSULTING  CHE- 

xY  mist. — Mr.  H.  S.  CARPENTER,  F.I  C.,  F.C.S.,  Member  of 
the  Society  of  Public  Analysts,  &c.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  &c. ;  also  of  articles  of  food  and 

ANHYDROUS 

SULPHUROUS  ACID 

in  strong  Glass  Syphons,  with  Taps,  containing 
about  3  lbs.  each  ;  readily  applicable,  either  for 
purposes  of  research,  for  ledture  expeiiments, 
or  for  technical  use. 


A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 


SUPPLEMENT  TO  THE  CHEMICAL  NEWS, 

CONTAINING 

INDEX  AND  TITLE-PAGE  TO  VOLUME  XLIX. 


CALVERT’S 


6d.,  i/o,  and  1/6  Tin 

Dredgers  52/6,4/0, 
6/0,  and  10/0 
'  Boxes. 


CARBOLIC 

Guaranteed  15 


0  / 

/  0 


CALVERT’S 


In  6d.  and  is. 
Metal  Boxes. 


CARBOLIC 


The  cheapest  effective 
Disinfecting  Powder  for 


POWDER 


NIGHT  COMMODES,  CLOSETS,  MANURE  AND 
DUST  HEAPS,  KENNELS,  &  FOWLHOUSES. 

Regularly  used  by  the  principal  British  Railway 
Companies,  Carriers,  Brewers,  Horsekeepers,  &c. 
Especially  useful  during  warm  weather,  as  flies  and  insedts 
will  not  approach  it,  whilst  it  purifies  the  air. 

F.  C.  CALVERT 


SHAVING  &  TOOTH 

SOAP 


F.  Le  Gros  Clark,  Esq.,  F.R.S., 

F.R.C.S.,  &c Consulting  Surgeon  to 
the  St.  Thomas  and  Great  Northern  Hospitals ,  London 
says:— “l  was  so  pleased  with  your  Carbolic  Tooth 
Soap  that  I  recommend  it  to  my  patients.  It  leaves  a 
delicious  freshness  that  makes  it  a  pleasure  to  brush  the 
teeth  with  it.” 


&  CO.,  Manchester, 


Have  been  awarded  a  “  First  Class  Special  Merit  »  Diploma  at  Melbourne  Exhibition  (Highest  Award) 
_ besides  Sixteen  Prize  Medals  and  Diplomas  previously  obtained.  ' 


TO  AM  MONIA-SODA_  MANUFACTURERS. 

FITTINGS,  PUMPS  of  Different  Patterns. 

Experience  of  many  years. 

KLEIN,  SCHANZLIN,  &  BECKER, 

_ _ T?  'Jri^TsTIECIEItNrTIET^ZLj  CRZETZEUIIINriEPIF1  A  T ,  ("t-ThI ~F?. ~[\dC TfT — y 


In  Royal  8vo.,  Price  3s.  6 d.  cloth  ( Post  free,  35.  10 d., 

MICROSCOPICAL  MANIPULATION. 

By  W.  T.  SUFFOLK,  F.R.M.S. 

Illustrated  with  Forty-nine  Engravings  and  Seven  Lithographs. 

Chapter  I.— Construction  of  Microscope.  Chapter  II.— Mechanical  Processes.  Chapter  III.— Mounting  Obiedtc 
Dry  and  in  Balsam.  Chapter  IV—Mounting  Objects  in  Fluid.  Chapter  V.-Illuminating  Apparatus 
Chapter  VI.— Polarised  Light.  Chapter  VII.— Drawing  and  Micrometry.  Appendix.  S 

_ _ London  :  E.  J.  DAVEY,  Boy  Court,  Ludgate  Hill,  E.C. 


NEW  PATENT  LAW. 


Just  published, 

ANDBOOK  OF  PATENT  LAW. 

By  W.  P.  THOMPSON,  F.  Inst.  P. A.,  Chemical  Patent 
Agent.  Sixth  Edition,  thoroughly  revised.  English  portion,  6d.; 
all  countries,  2a.  6d. 

“Will  be  extremely  serviceable.” — Chemical  News. 
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AND 
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Patent  Offices — 6,  LORD  STREET,  LIVERPOOL,  and 
323,  HIGH  HOLBORN,  LONDON. 


Silicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  ig  an  i  20,  Water  Lane,Tower 
Street  E.C. ,  who  hold  stock  ready  for  delivery 

Calcined  Magnesia  for  Sale,  Pure,  in  large  or 

small  quantities  or  by  contracts. — Clarke,  Lusk,  and  Co.,  1 
Glasgow. 


Edited  by  WILLIAM  CROOKES,  F.R.S. 

Published  every  Friday.  Price  4d.  Annual  Subscripiton,  post  free 

including  Indices,  £1. 

CHARGES  FOR  ADVERTISEMENTS. 
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Whole  page . 300 
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IV 

BICHROMATE 
OF  SODA. 


Potter  and  Kiggin’s  Patent 


100  parts  equal  to  ioi — 104  parts 
Pure  Potassium  Bichromate. 


PERFECTLY  SOLUBLE  IN  ITS 
OWN  WEIGHT  OF  WATER. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  ol  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills 
or  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian, and  Spanish  Oresof  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheatersimproved  or  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  MaCtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser, 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


Is  used  in  place  of  the  Potash 
Salt  in  all  its  applications,  and 


31  HELEN’S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

LAITCASHIBE 


gives  perfect  satisfaction. 


Is  sold  in  large  or  small  lots 
to  suit  consumers ,  packed  in 
strong  5-cwt.  barrels. 


Is  lower  in  price  than 
the  Potash  Salt. 


SOLE  MAKERS— 

E.  P.  POTTER  &  C0-, 


BAILEY’S  PATENT 

STEAM  JET  PUMPS 

FOR 

Lifting  Water  from  Wells,  Steamships, 
Yachts,  Tanks,  Rivers,  Reservoirs, 
&c.,  &c. 

NO  VALVES  &  NO  MOVING  PARTS. 


Prices  : — 

For  delivery  40  feet  high  at  30  lbs. 

pressure,  or  80  feet  at  60  lbs.  pressure. 

Pumping  Bilge  Water. 

No.  oa.  o.  1.  2.  3.  4.  5.  6.  7. 

Bore  of  Delivery  Pipe  ..  Jin.  |in.  Jin.  iin.  i^in.  2in.  3m.  4m.  6in. 

,,  Steam  Pipe  . .  J  f  f  J  1  ij  id  2d  4 

Delivery  in  galls,  per  h’r  100  200  500  800  1500  2500  5°oo  8000  20,000. 

Price  £1  10  22  33  410  710  100  1210  200  300 

W.  H.  BAILEY  and  CO.,  Engineers,  &c., 

ALBION  WORKS,  SALFORD,  MANCHESTER. 


LITTLE  LEVER, 
IST  E  .A-  E  BCLTO  E. 


Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY’S  Ardwick  Chemical 
Works  Manchester. 
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MOTTERSHEAD  &  CO. 

(S.  PAINE  and  F.  B.  BENGER), 

GENERAL  LABORATORY  FURNISHERS, 

MANUFACTURERS,  IMPORTERS,  AND  AGENTS. 

BOHEMIAN  AND  GERMAN  GLASS  AND  PORCELAIN  APPARATUS. 

THERMOMETERS,  HYDROMETERS,  BURETTES,  EUDIOMETERS  MEASURES 

AND  OTHER  GRADUATED  APPARATUS. 

PLAIN  AND  STOPPERED  BOTTLES  OF  ENGLISH  AND  FOREIGN  MANUFACTURE 

CLEAR  GLASS  DITTO  FOR  SAMPLES. 

PURE  AND  COMMERCIAL  CHEMICALS,  REAGENTS  &c. 

OERTLING’S  CHEMICAL  BALANCES  AND  WEIGHTS. 

WELL-MADE  APPARATUS  OF  WOOD,  IRON,  BRASS,  &c.,  AND  ALL  THE  MISCELLANEOUS  REQUIREMENTS 

OF  THE  LABORATORY. 


M°BATTERm?  LCFTTT™?cf  ‘°  tkeir  larSe  stock  of  ELECTRICAL  APPARATUS,  including 

wmr&L  iTs ’  a”d  °‘her  Machines’  ELECTEIC  mLls  “dISSFn?iNGs,C  m"uZTtEE| 

PRICE  LISTS  FREE  ON  APPLICATION. 


7,  Exchange  St.,  and  10,  Half  Moon  St., 

MANCHESTER. 


HOLMAN,  ROGERS,  MIOHELLTand  CO. , 

FTTFT7  nn'TTTr'U'C  .  ' 


CHIEF  OFFICES  : 
City  Buildings, 

Old  Hall  Street 

LIVERPOOL. 


LONDON  EXPORT  OFFICE 
MR.  S.  HOLMAN, 
35,  Queen  Victoria 

Street,  E.C. 

LEAD  WATER  PIPE 
AND  PATENT 


Lead  Refiners  and  Manufacturers. 


BLOCK  TIN  LINED 
LEAD  PIPE. 

Solid  Block  Tin  Pipe  and 
Composition  Gas  Pipe. 
For  Sizes  and  Weights 
see  Trade  Lists. 


ST.  HELENS^ 

LANCASHIRE. 

.  Best  WHITE  metal  for  Bearings. 

Specially  Refined  Lead  for  Vitriol  Towers  and  Chemical  Chambers. 
Jbead  btills,  Tanks,  and  Apparatus  for  Ammonia  Precipitation,  &c. 

INGOT  TIN,  PIG  LEAD,  BAR  LEAD,  RED  LEAD,  WHITE  LEAD,  LITHARGF 

ANTIMONY,  SPELTER,  SOLDER,  ZINC. 

CORNWALL  LEAD  &  METAL  WORKS 

ST.  HELENS,  LANCASHIRE.  ’ 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  less  Iron  than,  BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

MANUFACTURERS  OF 

BICHEOMATE  OIF1  POTASH, 

ANHYDROUS  AND  HYDRATED  CARBONATE  OP  POTASH, 

AND  BLEACHING-POWDER  OF  FINE  QUALITY, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade,  having  shipped  their  first  cargoes  o 
about  200  tons  in  April,  1875,  are  now  supplying  it  largely  to  Alum  Manufacturers  in  this  country  and  in  America, 
Germany,  and  Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 

Being  Shipowners,  the  EGLINGTON  CHEMICAL  CO.,  Lim.,  can  guarantee  regular  delivery  as  may  be  re¬ 
quired,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private  Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or 
Belfast ;  or  delivered  at  Buyers’  Works,  in  bulk  or  in  bags,  ground  or  unground. 

-A.UNT.A.IIL-Y'SIES  OH1  DELIVEEI H3S. 


Dried  at  2120  F. 

Alumina  . 

Peroxide  of  Iron  . 

Silica,  &c . 

Water  of  combination  ... 

Extra  Quality. 
65*00  p.  ct. 
0-50  „ 

4"5°  » 

3o-°o  „ 

First  Quality. 

52*37  p.  ct. 

1*29  „ 

19*24  „ 

27'i3  » 

1 1 

Second  Quality. 

43-41  p.  ct. 

1-81  „ 

34‘35  5  ? 

20*52  „  • 

100*00 

100*03 

100*09 

27,  St.  Vincent  Place,  Glasgow. 

WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 

SADLER,  FORBES,  ABBOTT,  & 

CO.,  LIM., 

MIDDLESBROUGH, 
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ULVERSTON ,  PORTSMOUTH,  and  STOCKTON. 
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TELEGRAPHIC  ADDRESS-ALIZARINE,  MIDDLESBROUGH  AND  LONDON. 
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TDRITISH  ASSOCIATION  FOR 

-LJ  ADVANCEMENT  OF  SCIENCE. 


THE  I  LIVERPOOL  UNITED  GAS  LIGHT  COMPANY. 


22,  ALBEMARLE  STREET,  LONDON,  W. 


The  NEXT  ANNUAL  GENERAL  MEETING  will  be  held  at 
MONTREAL,  commencing  on  WEDNESDAY,  AUGUST  27. 

President  Elect'. — 

The  Right  Hon.  LORD  RAYLEIGH,  M.A.,  D.C.L.,  F.R.S., 
F.R.A.S.,  F.R.G.S.,  Professor  of  Experimental  Physics  in  the 
University  of  Cambridge. 

Notice  to  Contributors  of  Memoirs. — Authors  are  reminded 
that,  under  an  arrangement  dating  from  1871,  the  acceptance  of 
Memoirs,  and  the  days  on  which  they  are  to  be  read,  are  now,  as  far 
as  possible,  determined  by  Organising  Committees  for  the  several 
Sections  before  the  beginning  of  the  Meeting.  It  has  therefore  become 
necessary,  in  order  to  give  an  opportunity  to  the  Committees  of 
doingjustice  to  the  several  Communications,  that  each  Author  should 
prepare  an  Abstract  of  his  Memoir,  of  a  length  suitable  for  insertion 
in  the  published  Transactions  of  the  Association,  and  the  Council  re¬ 
quest  that  he  will  send  it,  together  with  the  original  Memoir,  by  book- 
post,  on  or  before  July  21,  addressed  thus General  Seeretaries, 
British  Association,  22,  Albemarle  Street,  London,  W.  For 

Section . ”  On  the  present  occasion,  however,  it  may  not  be 

possible  in  all  cases  to  furnish  Authors  whose  Papers  are  accepted 
before  the  Meeting  with  printed  copies  of  their  Reports  or  Abstracts. 
If  it  should  be  inconvenient  to  the  Author  that  his  Paper  should  be 
read  on  any  particular  days,  he  is  requested  to  send  information 
thereof  to  the  Secretaries  in  a  separate  note. 

Reports  on  the  Progress  of  Science,  and  of  Researches  intrusted  to 
Individuals  or  Committees,  must  be  forwarded  to  the  Secretary,  for 
presentation  to  the  Organising  Committees,  accompanied  by  a  state¬ 
ment  whether  the  Author  will  be  present  at  the  Annual  Meeting. 

No  Report,  Paper,  or  Abstract,  can  be  inserted  in  the  Report  of  the 
Association  unless  it  is  in  the  hands  of  the  Secretary  before  the  con¬ 
clusion  of  the  Meeting. 

T.  G.  BONNEY,  Secretary. 

N.B.  The ’Office  will  be  closed  from  August  6th  until  further 
notice. 

palcined  Magnesia  for  Sale,  Pure,  in  large  or 

small  quantities  or  by  contracts. — Clarke,  Lusk,  and  Co., 
Glasgow. 

A/W’anted,  to  Purchase,  Tungstate  of  Soda  in 

»  •  quantities,  produdts  from  distillation  of  wood  and  coal-tar. — 
Address,  “  Chemicals,"  care  of  W.  H.  Smith  and  Son,  Advertising 
Agents,  Manchester. 

One  Wrought-iron  Steam  Jacketted  Still, 

8  ft.  6  in.  diameter  by  8  feet  deep,  jacketed  5  ft.  up,  for  Sale  cheap. 
— Address,  “  Chemicals,”  care  of  W.  H.  Smith  and  Son,  Advertising 
Agents,  Manchester. 

(COMPOSITE  ORE  WORKS,  WIDNES, 

A-Y  LANCASHIRE. — By  Order  of  the  Mortgagees. — To  be  Sold 
by  private  treaty,  the  valuable  and  recently-eredted  works  of  the 
Composite  Ore  Co.,  Limited,  situate  at  Widnes,  in  the  county  of 
Lancaster,  together  with  the  whole  of  the  costly  plant,  machinery, 
stock  stores,  and  effedts.  Good  railway  siding  and  dock  accomoda¬ 
tion,  and  the  mortgagees’  rights  of  lease. 

Full  particulars  and  information  can  be  obtained  on  application  to 
Messrs.  G.  S.  and  H.  Brandon,  Solicitors,  15,  Essex  Street,  Stran  d 
London;  or  T.  Sutton,  Auctioneer,  Warrington 


ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEYS  Ardwick  Chemical 
Works  Manchester. 
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AMMONIACAL  LIQUOR. 


'The  Directors  of  the  Liverpool  United  Gas 

-*-  Light  Company  are  prepared  to  receive  TENDERS  for  the 
Ammoniacal  Liquor  produced  at  their  several  works  for  a  term  of 
three  years  from  April  1st,  1833. 

The  quantities  of  Ammoniacal  Liquor  produced  per  annum  are 
estimated  to  be  as  follows,  but  the  same  cannot  be  guaranteed,  and 
may  be  more  or  less  :  — 

At  the  Athol  Street  Works,  about  1,400,000  gallons. 

,,  Eccles  Street  ,,  ,,  904,000  ,, 

„  Caryl  Street  „  ,,  1,030,000  ,, 

„  Wavertree  „  „  1,313,000  ,, 

,,  Lrnacre  ,,  „  3,010,000  „ 

The  Tenders  may  be  for  the  whole,  or  for  one  or  more  of  the  works 
separately, 

.  Forms  of  Tender  and  full  particulars  may  be  obtained  on  applica¬ 
tion  to  the  undersigned. 

Tenders  sealed  and  endorsed  “  Tender  for  Ammoniacal  Liquor,” 
are  to  be  delivered  here  not  later  than  the  5  th  day  of  August  next. 

The  Directors  reserve  to  themselves  the  right  to  accept  any 
Tender  in  part  or  in  whole,  and  do  nit  bind  themselves  to  accept  the 
highest  or  any  Tender. 

WILLIAM  KING,  Engineer. 

Gas  Office. 

Duke  Street,  Liverpool, 

June  27th,  1884. 


LIVERPOOL  UNITED  GAS  LIGHT  COMPANY. 

TAB. 

'The  Directors  of  the  Liverpool  United  Gas 

Light  Company  are  prepared  to  receive  TENDERS  for  the 
Tar  produced  at  their  several  Works  for  a  term  of  three  years  from 
April  1st,  1885 

The  quantities  of  Tar  produced  per  annum  are  estimated  to  be  as 
follows,  but  the  same  cannot  be  guaranteed,  and  may  be  more  of 
less : — 

At  the  Athol  Street  Works,  about  757,000  gallons. 

,,  Eccles  Street  „  „  452,000  „ 

„  Caryl  Street  ,,  „  514,000  ,, 

„  Wavertree  „  „  636,000  „ 

,,  Lrnacre  ,,  ,,  1,672,000  ,, 

The  Tenders  may  be  for  the  whole,  or  for  one  or  more  of  the 
Works  separately.  • 

Forms  of  Tender  and  full  particulars  may  be  obtained  oil  applica¬ 
tion  to  the  undersigned. 

Tenders  sealed  and  endorsed  “  Tender  for  Tar  ”  are  to  be  delivered 
here  not  later  than  the  5th  day  of  August  next. 

The  Directors  reserve  to  themselves  the  right  to  accept  any  Tender 
in  part  or  in  whole,  and  do  not  bind  themselves  to  accept  the  highest 
or  any  Tender.  s 

WILLIAM  KING,  Engineer. 

Gas  Office, 

Duke  Street,  Liverpool, 

J une  27th,  1884. 


|VC)R  SALE. — “  Watts’s  Dictionary  of  Che- 

mistry,”  with  all  supplements  ;  9  vols.,  in  good  order  £7 
‘  Berichte  der  Deutschen  Chem.-Ges.”  from  1875  to  1883  ;  18  vols.  m 

half  calf,  £8  An  Erlenmeyer’s  combustion  furnace.— Address  L.  M. 

Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  e!c.'  ’’ 

TO  CHEMICAL  MANUFACTURERS  AND  OIL  REFINERS. 

pOR  SALE,  Large  Jacket  Cylinders,  fitted 

~ ;  with  agitating  gear  ;  also  large  Store  Cylinders.— Address. 
W.  W.,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  E.C. 


IFOtR,  SALB. 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry. 

17  Volumes;  from  November,  1842,  to  December,  1859. 
Address,  “Publisher,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C. 


E.  J.  DAVEY 

(Printer  of  The  Chemical  News). 
Estimates  forwarded  for  all  descriptions  of 

MMfiftL  Ceclmital,  mtb 


BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C. 
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BICHROMATE 
OF  SODA. 


F otter  and  Higgin’s  Patent 


100  parts  equal  to  101 — 104  parts 
Pure  Potassium  Bichromate. 


PERFECTLY  SOLUBLE  IN  ITS 
OWN  WEIGHT  OF  WATER. 


Is  used  in  place  of  the  Potash 
Salt  in  all  its  applications,  and 
gives  perfect  satisfaction. 


Is  sold  in  large  or  small  lots 
to  suit  consumers,  packed  in 
strong  5-cwt.  barrels. 


Is  lower  in  price  than 
the  Potash  Salt. 


SOLE  MAKERS— 

E.  P.  POTTER  &  CO., 

little  lever, 

NEAP  IB  CL  T  O  TL 


Established  1798. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills 
or  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching- Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian, and  Spanish  Oresof  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  or  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  MaCtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser, 

Lists  sent  on  Application . 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


SI  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

tlantgasthbf: 

BAILEY’S  PATENT  HOT-AIH  ENGINE. 


Made  from  4  to  5  horse-power,  56  lbs.  of  coke  will  keep  a  i-horse 
going  12  hours.  1000  gals,  of  water  lifted  50  feet  high  for  a  penny. 
NO  BOILER.  NO  DANGER 

Awarded  Prize  Medal  by  the  chief  Societies. 

SOLE  MAKERS— 

W.  H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester. 

NEWPATENT  LAW7 


Just  published, 

Handbook  of  patent  law. 

By  W.  P.  THOMPSON,  F.  Inst.  P. A.,  Chemical  Patent 
Agent.  Sixth  Edition,  thoroughly  revised.  English  portioned.; 
all  countries,  23. 6d. 

“Will  be  extremely  serviceable.” — Chemical  News. 


Patent  Offices — 6,  LORD  STREET,  LIVERPOOL,  and 
323,  HIGH  HOLBORN,  LONDON. _ 

O  ilicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an i  20,  Water  Lane, Tower 
Street  ,E.C.,  who  hold  stock  ready  for  delivery, 


^  ONE’HORSE  •  POWER 

COSTS  (g)  PENCE 

For  fuel 


PUMPING 

FOR 


1 PENNYA  DAY 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  less  Iron  than,  BAUXITE). 


THE  EGLINTON  OH  EM  10  A  L  COMPANY,  Limited, 

MANUFACTURERS  OF 

BICHBOMIATE  OB1  POTASH, 

ANHYDROUS  AND  HYDRATED  CARBONATE  OF  POTASH, 

AND  BLEACH1NG-P0WDER  OF  FINE  QUALITY, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade,  having  shipped  their  first  cargoes  o 
about  200  tons  in  April,  1875,  are  now  supplying  it  largely  to  Alum  Manufacturers  in  this  country  and  in  America, 
Germany,  and  Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 

Being  Shipowners,  the  EGLINGTON  CHEMICAL  CO.,  Lim.,  can  guarantee  regular  delivery  as  may  be  re¬ 
quired,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private  Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or 
Belfast ;  or  delivered  at  Buyers’  Works,  in  bulk  or  in  bags,  ground  or  unground. 


ANTALHSES  OH1 

IDIEXjX'VfEJIRa:  ES. 

Dried  at  2120  F. 

Alumina  . 

Peroxide  of  Iron  . 

Silica,  &c . 

Water  of  combination  ... 

Extra  Quality. 
65-00  p.  ct. 
0-50  „ 
4‘5° 

30-00  „ 

First  Quality. 
52-37  p.  ct. 

i-29  „ 

I9‘24  n 

27‘i3  1. 

A 

Second  Quality. 

43-41  p.  ct. 
i*8i  „ 

34'35  „ 

20-52  „ 

100-00 

10003 

100-09 

WILLIAM  L 

A.  DONALD, 

St.  Vincent  Place,  Glasgow. 

Secy  .  and 

Com.  Man „ 

SADLER,  FORBES,  ABBOTT,  &  CO.,  LIM., 

MIDDLESBROUGH, 


Also  OLD  FORD,  E.,  ORDNANCE  WHARF,  SHOREHAM,  EAST  GREENWICH,  CARLTON, 

ULVERSTON,  PORTSMOUTH,  and  STOCKTON, 


LONDON  OFFICE -85,  CRACECHURCH  STREET,  E.C. 
TELEGRAPHIC  ADDRESS  — ALIZARINE,  MIDDLESBROUGH  AND  LONDON. 


dvn  .A. 

ALIZARINE'S,. 

ANILINE  OILS. 

ANILINE  SALTS. 

MAGENTA  (non-arsenical  process.) 
BLUES. 

INDULINE. 

SAFRANINE. 

SCARLETS. 

ORANGE. 

BROWNS 

REDS. 

And  other  Tar  Colours  . 


HHPACTTJPEBS 


ANTHRACENE. 

BENZOLES. 

TOLUOL. 

XYLOL. 

NAPHTHAS. 

NAPPIT  HALINE. 
BETA-NAPPITHOL. 
DINITRO-BENZOLE. 
NITRO-BENZOLE  (Mirbane) 
TOLUIDINE. 

XYLIDINE. 


O  IE 

OXALIC  ACID. 

SULPHATE  OF  AMMONIA. 
LIQUOR  AMMONIA. 

SODAS. 

POTASHES. 

EPSOM  SALTS. 

TAR  OILS. 

GREASES. 

PITCH. 

CHEMICAL  MANURES. 
SULPHURIC,  NITRIC,  and 

HYDROCHLORIC  ACIDS. 
GELATINE,  &c.,  &c.,  &c. 


VI 


A  dvertisements 


(Chemical  News, 
(  July  ii,  18S4. 


HOLMAN,  ROGERS,  MIOHELL,  and  CO., 


CHIEF  OFFICES  : 
City  Buildings, 

Old  Hall  Street 

LIVERPOOL. 


ST.  HELENS; 
LANCASHIRE. 


Lead  Refiners  and  Manufacturers. 


LONDON  EXPORT  OFFICE 

MR.  S.  HOLMAN, 
35,  Queen  Victoria 

Street,  E.C. 


LEAD  WATER  PIPE 
AND  PATENT 


BLOCK  TIN  LINED 
LEAD  PIPE. 


Solid  Block  Tin  Pipe  and 
Composition  Gas  Pipe. 

For  Sizes  and  Weights 
see  Trade  Lists. 


Best  White  Metal  for  Bearings. 

Specially  Refined  Lead  for  Vitriol  Towers  and  Chemical  Chambers. 
Lead  Stills,  Tanks,  and  Apparatus  for  Ammonia  Precipitation,  &c. 


INGOT  TIN,  PIG  LEAD,  BAR  LEAD,  RED  LEAD,  WHITE  LEAD,  LITHARGE 

ANTIMONY,  SPELTER,  SOLDER,  ZINC. 


CORNWALL  LEAD  &  METAL  WORKS, 

ST.  HELENS,  LANCASHIRE. 


TO 


ANILINE 


AND  ALIZARINE 


MANUFACTURERS. 


SELF-CLOSING  COCKS.  System  Klein.  Over  40,000  ill  use. 

STEAM-TRAPS.  Perfect  Automatic  Action.  Over  5000  sold, 

AIR-PUMPS,  driven  by  direct  Steam  or  Pulley. 

DIAPHRAGM-PUMPS.  FEED-PUMPS.  Greatest  Collection  of  Patterns, 
FILTER-PRESSES.  Best  in  the  market.  Over  200  delivered  to  ONE  Establishment. 
MILLS  FOR  GRINDING  DRY  COLOURS,  always  kept  in  stock. 


KLEIN,  SCHANZLIN,  &  BECKER, 

PF.'A.N"l<  FTiTsTT1  FT-A„Xj  (BSBIFTPF'AL.Z),  Q-IEJIEZIiyi: AUY. 


FACTORIES.  CHARLES  LOWE  &  CO., 

Reddish  and  Bradloid, 

MANCHESTER.  (Established  i860.) 

BRONZE  MEDAL,  PARIS,  1867. 


MANUFACTURERS  OF 


TOWN  OFFICES  ; 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL  PARIS,  1878 


Pure  Carbolic  Acid,  Cryst. at 
.  ,,  do.  Hydrateof 


42°'2  Q,  )  Discovered 
J  by  C . Lowe 


Medicinal 

Commercial 


do.  Cryst. at  35° 
do.No.r  ,,  35 3 

do.  2  ,,  aT 

do.  3  ,,  13° 

do.  4  liquid  at  o° 


C. 

C. 

C. 

C. 

c. 


Carbolic  Acid 
Solutions. 
Cresylic  Acid. 


Glycerine 


Benzol  (Cryst,). 
Anthracene . 
Naphthaline. 


Sulpho-Phenic  Acid  (Cryst.)  j  Picric  Acid  (Cryst. 


Sulpho-Pkenates  &  Su,lpho- 
Cresylates of  Soda, Potash 
Zinc,  Iron,  and  Alumina. 


and  Paste) . 

Aukine  (Rosolic  Acid) 
Cake  and  Solution. 


Carbolic  Acid  Disinfecting  Powder. 


;  JOHN  CLIFF, 

STONEWARE  MAKER, 

IrLTTTsr  OOZEUIN". 


fire  bricks, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c„  &c. 


JOHN  CLIFF  &  SONS, 

7,  Wellington  St., 

IE  IE  IE  ID  S. 


London;  Printed  and  Published  for  the  Proprietor  by  Edwin  John  Davby,  at  the  Office,  Boy  Court,  Ludgate  Hill,  E.C. 
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Arnold,  F.C.S . 7.  . . . .  25 

On  Vitreous  and  Ordinary  Amorphous  Silica,  by  David  Lindo....  25 
The  Action  of  the  Air  upon  Solutions  of  Tannin  and  on  the 

Determination  of  Tannins,  by  M.  Antony  Guyard .  26 

On  the  Reversion  of  Phosphoric  Acid,  by  Thomas  S.  Gladding, 

M  A . 27 

A  Re-calculation  of  the  Atomic  Weights,  by  Frank  Wiggles- 

worth  Clarke,  S.B . 28 

Notices  of  Books. — The  Blowpipe  in  Chemistry,  Mineralogy, 
and  peology — Experimental  Proofs  of  Chemical  Theory  for 
Beginners — Text-Book  of  Descriptive  Mineralogy' — Corpulence 
and  its  Treatment  on  Physiological  Principles — The  Extra 
Pharmacopoeia  of  Unofficial  Drugs  and  Chemical  and  Pharma¬ 
ceutical  Preparations  .  30 

Correspondence . 32 

Chemical  Notices  from  Foreign  Sources .  32 


C.  PASS  AND  SON,  BRISTOL, 


ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 
LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 


TO  MANUFACTURING  CHEMISTS,  &c. 

A  dvertiser  wishes  a  Situation  as  under  Chemist 

in  a  Works’  Laboratory,  or  in  the  Laboratory  of  an  Analytical 
Chemist,  baving°just  finished  a  two  years’  course  of  quantitative 
analysis  at  the  Owens  College.— Address,  Box  14,  B.  Wheeler, 
Advertising  Agent,  Manchester. 

Y^hemist  Wanted.  Must  be  accustomed  to 

general  analysing,  especially  inorganic:  accuracy  and  system 
essential— Address,  R.L.  830,  Messrs.  Deacon’s,  Leadenhall  St.,  E.C. 

VACANCY. 

YYentlemen  whose  time  is  occupied  during  the 

day  can  receive  instruction  in  Chemistry  during  the  evening, 
and  have  an  opportunity  of  acqui  ing  a  praftical  knowledge  of 
Qualitative  and  Quantitative  Analysis.  There  will  also  shortly  be  a 
Vacancy  in  the  Laboratory  for  an  Articled  Pupil.— Apply  to  Dawson 
and  Williams,  Analytical  and  Consulting  Chemists,  7,  Jeffrey's  Square. 
St.  Mary  Axe,  E.C. _ 

HPhe  Whitwood  Chemical  Company,  Limited, 

are  prepared  to  appoint  a  MANAGER  competent  to  make 
Sulphate  of  Ammonia,  Benzol,  and  other  Tar  Produas—  Apply, 

.  JNO.  H.  PHILLIPS,  Secretary. 

Whitwood  Collieries,  Normanton, 

July  3,  1884. 


UNIVERSITY  COLLEGE,  LONDON. 

ANALYTICAL  CHEMISTRY. 


The  Laboratory  of  Analytical  Chemistry,  under  the  superintendence 
°‘.,Fro^ess°r  Williamson  and  Assistant  Professor  R.  T.  Plimpton, 
wili  re-open  on  Thursday,  October  3rd. 

For  information  as  to  other  Courses  on  Chemistry,  &c.,  apply  to  the 
Secretary  of  the  College. 

TALFOURD  ELY,  M.A.,  Secretary. 


GRIFFIN’S 

CHEMICAL  HANDICRAFT 

SECOND  EDITION. 

Price  45.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 
Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 


JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London,  W.C. 


'Jp  H  E  JOURNAL  OF  SCIENCE, 

Now  Ready,  No.  CXXVII.,  for  JULY,  Price  is.  6d. 
CONTENTS. 

1.  The  Domestic  Animals  in  the  “  Pile-Dwellings  ”  of  the  Biebr  Lake 

2.  What  is  Religion  ?  Hyio-Idealism  ?  By  S.  Billing. 

3.  The  Sand  Martin,  and  its  Migrations.  By  Rev.  Samuel  Barber. 

4.  On  Electricity  and  its  Present  Applications.  By  W.  Fraser  A  M. 

M.R.C.S. 

5'  The  Origin  of  Species  from  Mongrels  between  Races  and  Other 
Species. 

6.  The  Health  Exhibition. 

7.  The  Extraction  of  Gold. 

Analyses  of  Books.  Correspondence,  Notes. 

London:  3,  Horse-Shoe  Court,  Ludgate  Hill. 


Just  Published,  crown  8vo.,  price  3s.  6d.,  cloth  (postage  5d.). 

npHE  BLOWTIPE  IN  CHEMISTRY, 

MINERALOGY,  and  GEOLOGY.  Containing  all  known 
Methods  of  Anhydrous  Analysis,  many  Working  Examples,  and 
Instructions  for  Making  Apparatus.  By  Lieut. -Colonel  W.  A.  Ross. 
R.A.,  F.G.S.  With  120  Illustrations. 

“  To  students  of  chemical  and  mineralogical  analysis  the  volume  is 
indispensable,  adequate,  andinvaluable.” — Colliery  Guardian,  J une 27 , 
I884. 

CROSBY  LOCKWOOD  &  CO.,  7,  Stationers’  Hall  Court,  E.C. 


Qilicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane,  Tower 
Street .  E.C.,  who  hold  stock  ready  for  delivery 


yWater-Glass,  or  Soluble  Silicates  of  Soda 

’  *  and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S  Ardwick  Chemical 
Works  Manchester. 


IF-OIR,  SALE!. 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry. 

17  Volumes;  from  November,  1842,  Lo  December,  1859. 
Address,  “  Publisher,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C.  ^ 
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L.  OERTLING, 

TURNMILL  STREET 

/OPPOSITE  FARR1 NGDON  STREET) 

\  STATION.  ' 

MANUFACTURER  OF 

CHEMICAL,  ASSAY,  AMD  BULLION 
'  BALANCES 


Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 

COUNCIL  MEDAL,  1851 


CHEMICAL  BALANCE, 

TnTO.  2  A. 

In  Glass  Case,  with  Steel  knife-edges 
working  on  Agate ;  to  carry  100 
Grammes  in  each  Pan,  and  turn 
distinctly  with  £  Milligramme, 
with  Pans  as  in  sketch  or  with 
stirrup-pans 

:  15  :  0. 


FIRST  CLASS  MEDAL,  1854  and  1862. 


CALCUTTA  EXHIBITION,  1884. 

- - 0 - 

We  have  much  pleasure  in  announcing  that 

SILVER  AND  BRONZE  MEDALS 

have  been  awarded  to  us  for  our  Chemical  and  Physical  Apparatus,  Chemicals,  BALANCES 
and  WEIGHTS,  &c.,  &c. 


34. 


F,  E.  BECKER  and  CO., 

Maiden  Lane,  Covent  Garden,  London,  W.C. 


CAUTION ! 

BECKER  &  SON’S  (Rotterdam) 

BALANCES  AND  WEIGHTS. 


J,  WILSON, 

CHEMICAL  ENGINEER  AND  CONTRACTOR. 

(Established  1847.) 

Mr.  Wilson’s  long  experience  in  the  ereftion  of  almost  all 
descriptions  of  Chemical  Plant,  and  his  constant  attention  to  the 
gradual  development  of  all  improvements  places  him  in  the  front 
rank  in  this  department. 

ESTIMATES  GIVEN.  PLANS  MADE  TO  ORDER. 
Contracts  made  for  Hargreaves'  Patent,  at  home  or  abroad. 
ADDRESS-GREENWAY  ROAD,  RUNCORN. 


iyj  R  .  J  .  S  .  MERRY 

ASSAYER  AND  ANALYTICAL  CHEMIST, 

S  WA  N  S  E  A  . 


BISULPHIDE  OF  CARBON, 

CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 

ax.-A.irT'Oisr 

Near  MANCHESTER. 


■L 

RKs^lj; 

jjjr  .  ; 


ANALYTICAL  BALANCE,  No.  ix,  to  carry  100  grammes 
Agate  Bearings,  sensible  to  i-5th  milligramme,  Pans  and 
Bows  Nickel,  with  one  rider  apparatus .  £7  *5  0 

BECKER  AND  SONS  of  Rotterdam  beg  to 

notify  that  they  have  no  conneftion  with  _  the  firm  of 
F.  E.  Becker  and  Co.,  of  34,  Maiden  Lane,  and  caution  the  public 
that  Balances  and  Weights  of  their  own  manufaflure  can  only  be 
obtained  from  their  Sole  Agents — 

TOWNSON  &  MERCER, 

80,  BISHGPSGA.T'E  STREET  WITHIN,  LONDON, 
Wholesale  and  Export  Dealers  and  Manufacturers  of 
Chemical  and  Scientific  Apparatus,  Pure  Chemicals,  &c., 
for  General  Laboratory  use,  Assay,  Colleges,  &  Manufadturer  use,  &c. 

TOWNSON  and  MERCER’S  complete  Illustrated  Catalogue 
alphabetically  arranged,  250  pp.,  upwards  of  800  woodcuts,  price  2S.6d. 
post  free  as  6d.  Becker’s  List  of  Balances,  id.  for  postage. 


A  NALYTICAL  AND  CONSULTING  CHE- 

mist.— Mr.  H.  S.  CARPENTER,  F.l  C.,  F.C.S.,  Member  of 
the  Society  of  Public  Analysts,  &c.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  &c. ;  also  of  articles  of  food  and 
drink,  drugs,  poisons,  gases,  waters,  &c.  Scale  of  Fees  forwarded  on 
application. — The  Metropolitan  Laboratory, 32?  HolboinViaduct,  L.C/. 

ANHYDROUS 

SULPHUROUS  ACID 

in  strong  Glass  Syphons,  with  Taps,  containing 
about  3  lbs.  each  ;  readily  applicable,  either  for 
purposes  of  research,  for  ledture  experiments, 
or  for  technical  use. 


A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  less  Iron  than,  BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

MANUFACTURERS  OF 

BIOHIEOTAATB  OH  POTASH, 

ANHYDROUS  AND  HYDRATED  CARBONATE  OF  POTASH, 

AND  BLEACHING-POWDER  OF  FINE  QUALITY, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade,  having  shipped  their  first  cargoes  of 
about  200  tons  in  April,  1875,  are  now  supplying  it  largely  to  Alum  Manufacturers  in  this  country  and  in  America, 
Germany,  and  Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 

Being  Shipowners,  the  EGLINGTON  CHEMICAL  CO.,  Lim.,  can  guarantee  regular  delivery  as  may  be  re¬ 
quired,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private  Harbours  at  Glenarm  and  Ballintoy  ;  f.o.b.  at  Larne  or 
Belfast ;  or  delivered  at  Buyers’  Works,  in  bulk  or  in  bags,  ground  or  unground. 

ANALYSES  OH  LELIYEEI  ES. 

Dried  at  2120  F. 


Extra  Quality.  First  Quality.  Second  Quality. 


Alumina  . 

65*00  p.  ct. 

52*37  p.  ct. 

43MI 

Peroxide  of  Iron  . 

0-50  „ 

1*29  „ 

i*8i 

Silica,  &c.  •••  •••  ...  ••• 

Water  of  combination  ... 

4'5°  » 

19*24  » 

34'35 

3°'°o  „ 

27’i3  » 

20*52 

100*00 

ioo'03 

100*09 

WILLIAM  J4  A.  .DONALD, 

Secy,  and  Com.  Man. 

27,  St.  Vincent  Place,  Glasgow. 

^SADLER,  FORBES,  ABBOTT,  &  CO,  LIM., 

MIDDLESBROUGH, 

Also  OLD  FORD ,  E.,  ORDNANCE  WHARF ,  SHOREHAM,  EAST  GREENWICH,  CARLTON, 

ULVERSTON,  PORTSMOUTH,  and  STOCKTON. 


LONDON  OFFICE -85,  CRACECHURCH  STREET,  E.C. 
TELEGRAPHIC  ADDRESS-ALIZARINE,  MIDDLESBROUGH  AND  LONDON. 


MAHTJPACT'U'EEES 


ALIZARINES). 

ANILINE  OILS. 

AN.ILINE  SALTS. 

MAGENTA  (non-arsenical  process.) 
BLUES. 

INDULINE. 

SAFRANINE. 

SCARLETS. 

ORANGE. 

BROWNS 

REDS. 

Afd  other  Tar  Colours. 


ANTHRACENE. 

BENZOLES. 

TOLUOL. 

XYLOL. 

NAPHTHAS. 

NAPHTHALINE. 

BETA-NAPHTHOL. 

DINITRO-BENZOLE. 

NITRO-BENZOLE  (Mirbane) 

TOLUIDINE. 

XYLIDINE. 


O  HEP 

OXALIC  ACID. 

SULPHATE  OF  AMMONIA. 
LIQUOR  AMMONIA. 

SODAS. 

POTASHES. 

EPSOM  SALTS. 

TAR  OILS. 

GREASES. 

PITCH. 

CHEMICAL  MANURES. 
SULPHURIC,  NITRIC,  and 
HYDROCHLORIC  ACIDS. 
GELATINE,  &c.,  &c.,  &c. 
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DOULTON  &  WATTS 

HIGH  STREET,  LAMBETH,  LOUDON,  S.E. 

MANUFACTURERS  OF 

STILLS,  RETORTS,  CONDENSING  WORMS,  WOLLF’S  BOTTLES 

ACID  PUMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS. 


FITTlFRCf!?rlnMR0nTPTiSareTRUI’J'e,r  th.is  Patent  sives  to  Charcoal  its  highest  value  as  a 
FILTERING  MEDIUM.  The  Filter  is  made  in  four  movable  parts— the  body  the  lining 

beeK^TTap0ERFaEbC0TLYCCLEAN  6  this  “  every  portion  of  the^FiTter  may 

often  as  necesfary without parting  with  theT^"™3  C"b°n  “  “ay  be  ChanSed  ™ 

NEvV  SHOW  ROOMS,  ALBERT  EMBANKMENT,  LAMBETH  S  E 

_  Depots  Granville  St.,  Birmingham  ;  loo,  Soho  St.,  Liverpool ;  and  6,  Rue  de  Paradis,  Paris'. 

TO  AMMONIA-SODA  MANU FACTURERS 

FITTING,  PUMPS  of  Different  Patterns. 

Experience  of  many  years. 

KLEIN,  SCHANZLIN,  &  BECKER, 

_ _ A-TSTj^IEITsT*!?  DIAL 

CHARLES  LOWE  &  CcF 

MANCHESTER,  (Established  i860.) 

BRONZE  MEDAL,  PARIS,  1867. 

Pt  RS  Carbolic  Acid,  Cryst. at  42" ‘2  C.  !  Discovert 
do.  Hydrate  of  I  by  C.Low 


Medicinal 

COMMERCIAL 
t  ) 


do.  Cryst. at  350  C 
do. No.  1  ,,  35*  C. 

do-  2  ,,  29°  C. 

do-  3  ,,  i?°  C. 

do.  4  liquid  at  o°  C. 


Carbolic  Acid  Disinfecting  Powder. 

JOHN  CLIFF, 

STONEWARE  MAKER, 

lEUTTTT  COTLIST 


MANUFACTURERS  OF 

Discovered  ,  CARBOLIC  ACID 
Solutions. 

Cresylic  Acid. 
Sulpko-Phenic  Acid  (Cryst.) 
Sulpho-Phenates  &  Sulpho- 
CresylatesofSoda,  Potash  , 
Zinc,  Iron,  and  Alumina. 


town  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL,  PARIS,  1878 

Glycerine 


Benzol  (Cryst,). 
Anthracene . 
Naphthaline. 
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and  Paste). 

Aurine  (Rosolic  Acid 
Cake  and  Solution. 
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C.  PASS  AND  SON,  BRISTOL, 


ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 
LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 


A/T anager  required  to  take  charge  of  a  Chemical 

Manure  Manufactory.  Must  be  an  efficient  pradtical  Chemist, 
good  Analyst,  and  thoroughly  competent  to  undertake  the  manufac¬ 
ture  of  Artificial  Manures,  Sulphuric  Acid,  and  Tar  Products. — 
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FOR  SALE. 

LJydro- Extractor,  by  Bradford,  for  hand  power. 

"*■  Perfedt  condition.  Price  10  guineas.  Cost  £20.— Fletcher, 
Fletcher,  &  Stevenson,  North  London  Chemical  Works,  Holloway,  N. 

FOR  SALE. 

TYirst-class  Chemical  Balance,  by  Oertling,  of 

.  London.  .  14"  beam,  agate  planes,  and  knife  edges  throughout, 
in  glass  case,  with  two  drawers,  and  all  modern  accessories.  Has 
been  very  little  used.  Original  cost,  £21.  Price  £10.— Apply,  J.  O. 
Arnold,  Esq.,  Brown,  Bayley,  Dixon,  and  Co.,  Limited,  Sheffield. 


FOR  SALE,  by  Public  Roup,  within  the  Faculty  Hall,  Saint  George’s 
Place,  Glasgow,  on  Tuesday,  5th  August,  1884,  at  2  p.m. 

First.  piFTY  FULLY  PAID-UP  SHARES 

of  £10  each  of  the  EGLINTON  CHEMICAL 
COMPANY  (LIMITED);  and 

Second.  FIFTY-FIVE  SHARES  of  £10  each  of  the  said  Company, 
upon  which  £7  has  been  paid. 

For  particulars  apply  to  Moore  and  Brown,  C.  A.,  128,  Hope  Street; 
or  to  M'Grigor,  Donald,  and  Company,  Writers,  172,  St.  Vincent  St., 
Glasgow,  the  latter  of  whom  have  the  Articles  of  Roup, 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  yd.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London ,  W.C. 

Just  Published,  crown  8vo.,  price  3s.  6d.,  cloth  (postage  5a. f 

THE  BLOWPIPE  IN  CHEMISTRY, 

MINERALOGY,  and  GEOLOGY.  Containing  all  known 
Methods  of  Anhydrous  Analysis,  many  Working  Examples,  and 
InstruGions  for  Making  Apparatus.  By  Lieut.-Colonel  W.  A.  Ross. 
R.A.,  F.G.S.  With  120  Illustrations. 

"The  student  who  goes  conscientiously  through  the  course  of 
experimentation  here  laid  down  will  gain  a  better  insight  into  inor¬ 
ganic  chemistry  and  mineralogy  than  if  he  had  *  got  up  ’  any  of  the 
text-books  of  the  day,  and  passed  any  number  of  examinations  in 
their  contents.”— Chemical  News,  July  18,  1884. 

CROSBY  LOCKWOOD  &  CO.,  7,  Stationers’ Hall  Court,  E.C. 

CHEMICAL  AND  SCIENTIFIC  BOOKS. 

BOOKS  WANTED. — Gentlemen  requiring  above,  second-hand  or 
new,  are  respedtfully  invited  to  communicate  with  the  subscriber: — 
Wanted  to  Purchase— Vols.  of  “Watts’s  Didtionary,”  or  other  Books. 
SPECIALITIES—  Sent  carriage  free  to  any  part  of  Great  Britain. 
Journal  of  Chemical  Society,  from  1875  to  1883  (wanting  5  parts), 
8vo.,  scarce,  £13,  for  £4  4s. 

WATTS’S  DICTIONARY  OF  CHEMISTRY  and  the 

Allied  Sciences.  Latest  Complete  Edition,  with  all  Supple - 
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FOB  SALF. 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry , 

17  Volumes;  from  November,  1842,  to  December,  1859. 
Address,  "  Publisher,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C. 

FILTER  PRESSES. 


T?OR  SALE,  a  quantity  of  Second-hand 

_  Filter  Presses,  in  Gun-metal  and  Iron.  Prices  from  £4  upward. 
Various  sizes.  Apply  to — 

TJYnVCFIS  BITE  &  CO. 

(Late  Needham  and  Kith), 

Original  Inventors  and  Makers  of  Filter  Presses,  Engineers,  &c., 
22Q,  Upper  Kennington  Lane,  Vauxhall,  London,  S.E. 

U  N IVERSITY  COLLEGE,  LONDON. 

TUFFNELL  SCHOLARSHIPS  IN  CHEMISTRY. 


A  SCHOLARSHIP  of  £100  per  annum,  tenable  for  two  years,  will 
be  open  for  Competition  in  June,  1885,  by  Students  in  Analytical 
Chemistry..  Candidates  must  attend  the  Laboratory  during  the  pre¬ 
vious  Session,  and  must  have  Matriculated  at  the  University  of 
London  within  three  years. 

For  further  information  apply  to  the  Secretary  of  the  College. 

TALFOURD  ELY,  M.A.,  Secretary, 


11 


A  dvertisements. 


(Chemical  News, 
1  July  25,  1884. 
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TtJRNMILL  STREET 

/OPPOSITE  FARRINGDON  STREET\ 

\  STATION.  I 


MANUFACTURER  OF 


chemical.  assay,  and  bullion 

BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 


CHEMICAL  BALANCE, 

Into.  2A. 

In  Glass  Case,  with  Steel  knife-edges 
working  on  Agate ;  to  carry  100 
Grammes  in  each  Pan,  and  turn 
distinctly  with  £  Milligramme, 
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stirrup-pans 

£6  :  15  :  0. 
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- - —  o — - — - 
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SILVER  AMD  BRONZE  MEDALS 

have  been  awarded  to  us  for  our  Chemical  and  Physical  Apparatus,  Chemicals,  BALANCES 
and  WEIGHTS,  &c.,  &c. 
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TOWN  SON  and  MERCER’S  complete  Illustrated  Catalogue 
alphabetically  arranged,  250  pp.,  upwards  of  800  woodcuts,  price  2s.  6d. 
post  free  2s  6d.  Becker’s  List  of  Balances,  id.  for  postage. 


J«  WILSON, 

CHEMICAL  ENGINEER  AND  CONTRACTOR. 

(Established  1847.) 

Mr.  Wilson’s  long  experience  in  the  eredtion  of  almost  all 
descriptions  of  Chemical  Plant,  and  his  constant  attention  to  the 
gradual  development  of  all  improvements  places  him  in  the  front 
rank  in  this  department. 

ESTIMATES  GIVEN.  PLANS  MADE  TO  ORDER. 
Contracts  made  for  Hargreaves'  Patent,  at  home  or  abroad. 
ADDRESS— GREENWAY  ROAD,  RUNCORN. 

M  R  •  J.  s.  MERRY 

ASSAYER  AND  ANALYTICAL  CHEMIST, 

S  WA  N  S  E  A  . 

BISULPHIDE  OF  CARBON, 
CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 

cx,.A.’sriz,oisr 

Near  MANCHESTER. 

ANALYTIC  ALAND  CONSULTING  CHE- 

■Hx  mist.— Mr.  H.  S.  CARPENTER,  F.I.C.,  F.C.S.,  Member  of 
the  Society  of  Public  Analysts,  &c.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  &c.  ;  also  of  articles  of  food  and 
drink,  drugs,  poisons,  gases,  waters,  &c.  Scale  of  Fees  forwarded  on 
application. — The  Metropolitan  Laboratory,  32,  HolbornViadudt,  E.C. 

ANHYDROUS 

SULPHUROUS  ACID 

in  strong  Glass  Syphons,  with  Taps,  containing 
about  3  lbs.  each  ;  readily  applicable,  either  for 
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or  for  technical  use. 

A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 


Chemical  News,  l 
July  25, 1884.  J 


Advertisements . 


111 


EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  less  Iron  than,  BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

MANUFACTURERS  OF 

BICHROMATE  OH1  POTASH, 

ANHYDROUS  AND  HYDRATED  CARBONATE  OP  POTASH, 

AND  BLEACHING-POWDER  OF  FINE  QUALITY, 

Who  were  the  first  to  introduce  this  substance  to  the  notice  of  the  Alum  Trade,  having  shipped  their  first  cargoes  of 
about  200  tons  in  April,  1875,  are  now  supplying  it  largely  to  Alum  Manufacturers  in  this  country  and  in  America 
Germany,  and  Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 
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Peroxide  of  Iron 

Silica,  &c . 

Water  of  combination 


Extra  Quality. 
65-00  p.  ct. 

0-50  „ 
4'5°  !» 
3°'°o  „ 


First  Quality. 
52-37  p.  ct. 
1-29  „ 
I9‘24  m 
27’x3  „ 


Second  Quality. 
43-41  p.  ct. 
i'8i  „ 

34'35 
20-52  „ 


100-00 


ioo'03 


100-09 


27,  St.  Vincent  Place,  Glasgow. 


WILLIAM  j.  A.  DONALD, 

Secy .  and  Com.  Man. 


SADLER,  FORBES,  ABBOTT,  &  CO.,  LIM., 

MIDDLESBROUGH, 

Also  OLD  FORD ,  E.,  ORDNANCE  WHARF ,  SHOREHAM,  EAST  GREENWICH,  CARLTON, 

ULVERSTON,  PORTSMOUTH,  and  STOCKTON. 


LONDON  OFFICE -85,  GRACRCHURCH  STREET,  E.C. 
TELEGRAPHIC  ADDRESS-ALIZARINE,  MIDDLESBROUGH  AND  LONDON. 


3VL  -A. 

ALIZARINE'S,. 

ANILINE  OILS. 

ANILINE  SALTS. 

MAGENTA  (non-arsenical  process.) 
BLUES. 

INDULINE. 

SAFRANINE. 

SCARLETS. 

ORANGE. 

BROWNS 

REDS. 

And  other  Tar  Colours. 


HUPACTUEEES 


ANTHRACENE. 

BENZOLES. 

TOLUOL. 

XYLOL. 

NAPHTHAS. 

NAPHTHALINE. 

BETA-NAPPITHOL. 

DINITRO-BENZOLE. 

NITRO-BENZOLE  (Mirbane) 

TOLUIDINE, 

XYLIDINE. 


O  H1 

OXALIC  ACID. 

SULPHATE  OF  AMMONIA. 
LIQUOR  AMMONIA. 

SODAS. 

POTASHES. 

EPSOM  SALTS. 

TAR  OILS. 

GREASES. 

PITCH. 

CHEMICAL  MANURES. 
SULPHURIC,  NITRIC,  and 
HYDROCHLORIC  ACIDS. 
GELATINE,  &c.,  &c.,  &c. 
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MOTTERSHEAD  &  CO. 

(S.  PAINE  and  F.  B.  BENGER), 

GENERAL  LABORATORY  FURNISHERS, 

MANUFACTURERS,  IMPORTERS,  AND  AGENTS. 

BOHEMIAN  AND  GERMAN  GLASS  AND  PORCELAIN  APPARATUS. 

THERMOMETERS,  HYDROMETERS,  BURETTES,  EUDIOMETERS,  MEASURES 

AND  OTHER  GRADUATED  APPARATUS. 

PLAIN  AND  STOPPERED  BOTTLES  OF  ENGLISH  AND  FOREIGN  MANUFACTURE. 

CLEAR  GLASS  DITTO  FOR  SAMPLES. 

PURE  AND  COMMERCIAL  CHEMICALS,  REAGENTS,  &c. 

OERTLING’S  CHEMICAL  BALANCES  AND  WEIGHTS. 

WELL-MADE  APPARATUS  OF  WOOD,  iRON,  BRASS,  &c„  AND  ALL  THE  MISCELLANEOUS  REQUIREMENTS 

OF  THE  LABORATORY. 


MOTTERSHEAD  &  CO.  also  diredt  attention  to  their  large  stock  of  ELECTRICAL  APPARATUS,  including 
BATTERIES  and  FITTINGS  of  all  kinds,  INDUCTION  COILS,  GEISSLER’S  VACUUM  TUBES 
of  various  forms,  VOSS  and  other  Machines,  ELECTRIC  BELLS  and  FITTINGS,  INSULATED 
WIRE,  &c.,  &c. 

PRICE  LISTS  FREE  ON  APPLICATION. 


7,  Exchange  St.,  and  10,  Half  Moon  St., 
_  MANCHESTER. 

1$  Jt 

TO  ANILINE  AND  ALIZARINE  MANUFACTURERS. 


SELF-CLOSING  COCKS.  System  Klein. 

STEAM-TRAPS.  Perfect  Automatic  Action. 

AIR-PUMPS,  driven  by  direct  Steam  or  Pulley. 

DIAPHRAGM-PUMPS.  FEED-PUMPS. 

FILTER-PRESSES.  Best  in  the  market. 

MILLS  FOR  GRINDING  DRY  COLOURS,  always  kept  in  stock. 

KLEIN,  SCHANZLIN,  &  BECKER, 

(E/HEIITPPAIjZ),  a-ZEZRUYC^IINnsr 


Over  40,000  in  use. 

Over  5000  sold. 

Greatest  Collection  of  Patterns. 

Over  200  delivered  to  ONE  Establishment. 


FACTORIES. 

Reddish  and  Bradfold, 
MANCHESTER. 

BRONZE  MEDAL,  PARIS,  1867. 


CHARLES  LOWE  &  CO., 

(Established  i860.) 


MANUFACTURERS  OF 

Pure  Carbolic  Acid,  Cryst.  at  42°*2  C.  I  Discovered  Carbolic  Acid 
do.  Hydrateof  1  by  C.  Lowe 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL,  PARIS,  1878 


Medicinal 

Commercial 


Carbolic  Acid  Disinfecting  Powder. 


do. 

Cryst. at  , 

35° 

35* 

C. 

do. No.  1  , , 

C. 

do. 

2 

2')*' 

C. 

do. 

3 

12° 

c. 

do. 

4  liquid  at 

0° 

c. 

Glycerine 

Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpbo-Phenates  &  Sulpho- 
Cresylates  of  Soda, Potash  , 
Zinc, Iron, and  Alumina. 


Benzol  (Cryst,). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste) . 

Aurine  (Rosolic  Acid 
Cake  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 

iR/cmsr  coiuit. 


FIRE  BRICKS, 
GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c.,  &c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 
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CONTENTS. 

Articles: —  Page 

Note  on  Examination  of  Snow-water,  by  E.  Waller,  Ph  D .  49 

Method  for  the  Assay  of  Indigo,  bv  Charles  Tennant  Lee .  49 

Determination  of  Boric  Acid  in  Boro-Silicates,  by  C.  Bodewig. .  49 

Extraction  of  Phosphoric  Acid  from  the  Slags  of  the  Thomas  and 

Gilchrist  Process,  by  Dr.  C.  Scheibler .  50 

A  Re-calculation  of  the  Atomic  Weights,  by  Frank  Wiggies- 

worth  Clarke,  S.B .  51 

Proceedings  of  Societies: — - 

The  Society  of  Chemical  Industry. — Address  of  the  Retiring 

President,  Walter  Weldon,  F.R.S .  52 
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c.  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 
LEAD  SLAGS,  ANTI  MON  I AL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 


TO  CHEMISTS. 

vertiser  desires  to  meet  with  an  experienced 

and  well-established  Chemist  to  assist  in  the  Manufacture  of  a 
New  Patent  Medicine.  Advantageous  terms  offered. — Addiess, 
X.  R.,  Wool  Exchange  Buildings,  Coleman  Street,  E.C. 

A  well-educated  Youth,  aged  18,  with  a  good 

^  knowledge  of  Qualitative,  and  commencing  Quantitative, 
Analysis,  desires  a  Situation  as  Junior  Assistant  in  a  Laboratory. 
Good  references.' — L.A.L.,  12,  Crescent  Place,  Mornington  Crescent, 
London,  N.W. 

Young  Man  is  desirous  of  entering  an  Ana¬ 
lytical  Chemist’s  Laboratoiy  as  a  Student.  Moderate  premium 
given  if  subsequent  engagement  offered.  —  Apply,  “Student,” 
Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

TDequired,  by  a  first-rate  manufactory,  a  Che- 

■*" v  mist  who  could  enter  upon  his  duties  immediately,  and  be  able 
to  manage  alone  such  an  establishment.  Must  have  a  pradtical 
knowledge  of  the  making  of  soda,  potash,  manure  substitutes,  &c. — 
A  pplicants  will  address,  enclosing  particulars  of  their  experience,  pre¬ 
vious  employment,  and  references,  to  H.  55,765,  care  of  Haasenstein 
and  Vogler,  Berlin. 

ituation  wanted  by  a  German  Analytical 

Chemist.  Several  years’ pradtice  ;  two  in  this  country.  First 
class  references— Address,  M.  S.,  353,  Cold  Hat  hour  Lane,  Brixton, 

S.W. 

FOR  SALE,  by  Public  Roup,  within  the  Faculty  Hall,  Saint  George’s 
Place,  G  lasgow,  on  Tuesday,  5th  August,  1884,  at  2  p.m. 

First.  piFTY  FULLY  PAID-UP  SHARES 

■*-  of  £10  each  of  the  EGLINTON  CHEMICAL 
COMPANY  (LIMITED);  and 

Second.  FIFTY-FIVE  SHARES  of  £10  each  of  the  said  Company, 
upon  which  £7  has  been  paid. 

For  particulars  apply  to  Moore  and  Brown,  C.  A.,  128,  Hope  Street; 
or  to  M’Grigor,  Donald,  and  Company,  Writers,  172,  St.  Vincent  St., 
Glasgow,  the  latter  of  whom  have  the  Articles  of  Roup, 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  45.  7 d.  post  free. 


A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London ,  W.C. 

'jp  H  E  JOURNAL  OF  SCIENCE. 

Now  Ready,  No.  CXXVIII.,  for  AUGUST,  Price  is.  fid. 
CONTENTS. 

r.  A  Description  of  the  Process  of  '•  Hydraulic  Mining  ”  in  California 
with  Explanations  concerningthe  Origination  of  Gold-bearing 
Alluvium  there  and  elsewhere.  By  George  O’Brien. 

2.  Observations  on  Twilight. 

3.  On  Eledtricity  and  its  Present  Applications.  By  W,  Fraser,  A.M. 

M.R.C.S. 

4.  Emerald-Green :  its  Properties  and  Manufacture,  By  Robert 

Gailoway,  M.R.I.A. 

5.  Significant  Nomenclature.  By  Wm.  John  Grey,  F.C.S. 

6.  Thoughts  on  Imitation.  By  J.  W.  Slater. 

7.  Observations  of  Bright  Lines  in  the  Spedtra  of  F’ixed  Stars. 

Analyses  of  Books.  Correspondence,  Notes. 

London:  3,  Horse-Shoe  Court,  Ludgate  Hill. 

UNIVERSITY  COLLEGE,  LONDON. 

FACULTY  OF  SCIENCE,  including  the  Departments  of 
ENGINEERING  and  CHEMICAL  and  MECHANICAL  TECH¬ 
NOLOGY. 

1  he  Session  will  open  on  Odtoberznd. 

For  detail  d  Prospedtuses  of  the  Courses  of  Instrudtion,  Exhibi¬ 
tions,  Schoiai ships,  See.,  apply  to  the  College,  Gower  Street,  W.C. 

TALFOURD  ELY,  M.A.,  Secretary. 

pOLLEGE  OF  SCIENCE  AND  ARTS, 

GLASGOW. 

CHAIR  OF  CHEMISTRY. 

The  Council  invite  applications  for  this  Chair  from  those  holding  a 
University  Degree  or  First  Class  Honours  Certificate  from  the  Science 
and  Art  Department  in  In  rganic  Chemistry,  Theoretical  and  Prac¬ 
tical,  and  who  have  had  experience  in  conducting  classes 

The  emoluments,  which  consists  of  a  fixed  salary,  a  proportion  of 
the  fees,  and  the  whole  of  the  Science  and  Art  grant,  have  averaged 
£340  for  the  past  three  Sessions,  and  the  appointment  may  be  made 
more  lucrative  by  private  analysis  that  will  not  interfere  with  the 
duties  of  the  Ledtureship. 

Full  particulars  will  be  given  on  application  to  the  Hon.  Secretary. 
Testimonials  must  be  lodged  with  him  before  the  15th  of  August  curt. 
The  next  Session  commences  on  1st  Odtober. 

GEORGE  F.  ALLAN,  Writer, 
135,  Buchanan  St.,  Glasgow. 
Hon.  Secretary. 

Exceptional  Opportunity.  8  per  cent  Invest¬ 
ment.— for  DISPOSAL,  15  First  Mortgage  Debenture  Bonds 
of  £10  each,  fully  paid,  in  a  good  Industrial  Company,  bearing  8  per¬ 
cent  per  annum.  Price  £g  per  Bond. — Address,  "  Trustee,”  Messrs, 
Deacon’s,  Leadenhall  Street,  London. 
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L  OERTLiNG 


TURN  MILL  STREET 

/OPPOSITE  FARRINGDON  SJREET\ 

\  STATION.  ' 

MANUFACTURER  OF 

CHEMICAL,  ASSAY,  AMD  BULLION 
BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  A  fpointment. 

COUNCIL  MEDAL,  1851. 


CHEMICAL  BALANCE, 

ZBT  O.  2A. 

In  Glass  Case,  with  Steel  knife-edges 
working  on  Agate ;  to  carry  100 
Grammes  in  each  Pan,  and  turn 
distinctly  with  £  Milligramme, 
with  Pans  as  in  sketch  or  with 
stirrup-pans 

dS6  :  15  :  0. 


FIRST  CLASS  MEDAL,  1854  and  1862. 


CALCUTTA  EXHIBITION,  1884. 


We  have  much  pleasure  in  announcing  that 

SILVER  AND  BRONZE  MEDALS 

have  been  awarded  to  us  for  our  Chemical  and  Physical  Apparatus,  Chemicals,  BALANCES 
and  WEIGHTS,  &c.,  &c.  ^  _ 

F.  E.  BECKER  and  CO., 

34,  Maiden  Lane,  Covert  Garden,  London,_W.C. _ 


CAUTION ! 


BECKER  &  SON’S  (Rotterdam) 


ANALYTICAL  BALANCE,  No.  n,  to  carry  too  grammes 
Agate  Bearings,  sensible  to  i-5th  milligramme,  Pans  and 
Bows  Nickel,  with  one  rider  apparatus .  £7  J5  0 


BECKER  AND  SONS  of  Rotterdam  beg  to 

notify  that  they  have  no  connexion  with  .  the  firm  of 
F  E  Becker  and  Co.,  of  34,  Maiden  Lane,  and  caution  the  public 
that  Balances  and  Weights  of  their  own  manufaaure  can  only  be 
obtained  from  their  Sole  Agents— 

T0WNS0N  k  PIERCER, 

89,  BISHOPSGATE  STREET  WITHIN,  LONDON, 
Wholesale  and  Export  Dealers  and  Manufacturers  of 
Chemical  and  Scientific  Apparatus,  Pure  Chemicals,  &c., 
for  General  Laboratory  use/Assay,  Colleges,  &  Manufacturer  use,  &c. 

TOWNSON  and  MERCER’S  complete  Illustrated  Catalogue 
alphabetically  arranged,  250  pp.,  upwards  of  800  woodcuts,  price  2s.6d. 
post  free  2s  6d.  Becker’s  List  of  Balances,  id.  for  postage. 


J,  WILSON, 

CHEMICAL  ENGINEER  AND  CONTRACTOR. 

(Established  1847.) 

Mr.  Wilson’s  long  experience  in  the  eredtion  of  almost  all 
descriptions  of  Chemical  Plant,  and  his  constant  attention  to  the 
gradual  development  of  all  improvements  places  him  in  the  front 
rank  in  this  department. 

ESTIMATES  GIVEN.  PLANS  MADE  TO  ORDER. 
Contracts  made  for  Hargreaves'  Patent,  at  home  or  abroad. 
ADDRESS-GREENWAY  ROAD,  RUNCORN. 

Jy/J  R  .  J  .  S  .  MERRY 

ASSAYER  AND  ANALYTICAL  CHEMIST, 

SWANSEA. 

BISULPHIDE  OF  CARBON, 
CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 

CL  ATTON 
Near  MANCHESTER. 

A  NALYTICALAND  CONSULTING  CHE^ 

mist.— Mr.  H.  S.  CARPENTER,  F.I.C.,  F.C.S.,  Member  of 
the  Society  of  Public  Analysts,  Ac.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  &c. ;  also  of  articles  of  food  and 
drink,  drugs,  poisons,  gai?es,  waters,  &c  Scale  cf  Fees  forwarded  on 
application. — The  Metropolitan  Laboratory, 32,  HolbornViaduct,  E.C. 

ANHYDROUS 

SULPHUROUS  ACID 

in  strong  Glass  Syphons,  with  Taps,  containing 
about  3  lbs.  each  ;  readily  applicable,  either  for 
purposes  of  research,  for  ledture  experiments, 
or  for  technical  use. 

A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 
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THE  LONDON  HOSPITALand  MEDICAL 

COLLEGE,  Mils  End,  E.— The  SESSION  1884-5  will 
commence  on  Wednesday,  Odtober  1st,  1884,  when  the  Prizes  for  the 
past  Session  and  the  Nursing  Probationers’  Prizes  will  be  distributed 
at  8  p.m.,  by  the  Right  Hon.  the  Lord  Mayor,  M.P.,  accompanied  by 
the  Lady  Mayoress.  There  will  be  a  Conversazione,  to  which  al  past 
and  present  students  are  invited.  FOUR  ENTRANCE  SCHOLAR¬ 
SHIPS  value  £60,  £40,  £30,  and  £ 20 ,  will  be  offered  for  competition 
at  the  end  of  September  to  new  students.  Fees  for  Ledtures  and 
Hospital  Practice,  go  guineas  in  one  payment,  or  100  guineas  in  three 
instalments.  All  resident  and  other  Hospital  appointments  are  free, 
and  the  holders  of  all  the  Res  dent  Appointments  are  provided  with 
rooms  and  board  entirely  free  of  expense.  The  Resident  Appoint¬ 
ments  consist  of  Five  House-Physiciancies,  Five  House-Surgeoncies, 
and  one  Accoucheurship  ;  Two  Dressers  and  Two  Maternity  Pupils 
also  reside  in  the  Hospital.  Special  entries  may  be  made  for  Medical 
and  Surgical  Pradtice.  The  London  Hospital  is  now  in  diredt  com¬ 
munication  by  rail  and  tram  with  all  pa  ts  of  the  Metropolis,  and  the 
Metropolitan,  Distridt,  East  London,  and  South-Eastern  Railways 
have  stations  within  a  minute’s  walk  of  the  Hrspital  and  College. 

For  prosperous  and  particulars  apply  personally  or  bv  letter  to 
Mile  End,  E. _ MUNRO  SCOTT,  Warden. 

MANCHESTER  CORPORATION  GAS  WORKS. 


Hphe  Gas  Committee  are  prepared  to  receive 

applications  for  the  appointment — at  a  salary  of  £300  per  annum 
— of  a  MANAGER  for  their  new  Station  at  Bradford  Road,  who  will 
be  required  to  devote  the  whole  of  his  time  to  the  service  of  the  Com¬ 
mittee.  Preference  will  be  given  to  a  person  possessing  previous 
knowledge  of  Regenerative  Furnaces. 

Applications,  stating  the  age  and  experience  of  the  applicant,  and 
enclosing  copies  of  recent  testimonials,  will  be  received  at  the  office 
of  the  Superintendent  of  the  Gas  Department,  Town  Hall,  Manchester, 
up  to  12  o’clock  noon  on  Wednesday,  the  20th  day  of  August. 

Each  application  must  be  addressed  to  the  Chairman  of  the  Gas 
Committee,  and  endorsed  “  Application  for  Appointment  as  Station 
Manager.” 

Canvassing  will  disqualify. 

By  o-der, 

Town  Hall,  JOSEPH  HERON, 

Manchester,  Town  Clerk. 

July  31st,  1884. 


\A/ater-Glass,  or  Soluble  Silicates  of  Soda 

*  ’  and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S  Ardwick  Chemical 
Works  Manchester. 


NEW  PATENT  LAW. 


Just  published, 

[-HANDBOOK  OF  PATENT  LAW. 

JL  A  By  w_  p  THOMPSON,  F.Inst.P.A.,  Chemical  Patent 
Agent.  Sixth  Edition,  thoroughly  revised.  English  portion,  6d.t 
all  countries,  23.  6d. 

“Will  be  extremely  serviceable.” — Chemical  News. 


Patent  Offices— 6,  LORD  STREET,  LIVERPOOL,  and 
_ 323,  HIGH  HOLBORN,  LONDO N . 

TO  BE  SOLD. 


An  English  Patent,  concerning  a  New  Method 

.  X  and  Apparatus  for  Distilling.  Ammoniacal  Fluids  (Gas-Liquor) 
in  a  Continuous  Manner— Offers  to  F.  M.  604,  care  of  Rudolf  Mosse 
Friedrichstrasse,  66,  Berlin,  W.  ’ 

POR  S-A-Xj-HL 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry . 

17  Volumes;  from  November,  1842,  to  December,  1859. 
Address,  “  Publisher,”  Chemical  News  Office,  Boy  Court,  LudCte 
Hill,  London,  E.C. 

THE  CHEMICAL  “NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 


Published  every  Friday.  Price  48.  Annual  Subscripiton,  post  free 
including  Indices,  £1. 

CHARGES  FOR  ADVERTISEMENTS. 


Fivelines  in  column  (about  10  wordsto  line' 

Each  additional  line . 

Wholecolumn  ..  ..  . 

Whole  page .  . . 3  0 

A  reduction  made  for  a  series  of  insertions 
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OATALOGTTES  03T  APPLIG  ATIOU  _ 


*  ThTT!,',  „  CHARLES  LOWE 

Reddish  and  Bradfoid, 

MANCHESTER,  (Established  i860 

BRONZE  MEDAL,  PARIS,  1867. 


MAN  U FACT URERS 

Pure  Carbolic  Acid,  Cryst. at  42‘''2  C.  1  Discovered  |  Carbolic 
,  do.  Hydrateof  f  by  C.  Lowe 

Medicinal  do.  Cryst.  at  35°  C. 

Commercial  do. No.  i  ,,  35"  C. 

,,  do.  2  ,,  2QC  C. 

do.  3  ,,  120  C. 

, ,  do.  4  liquid  at  o°  C. 

Carbolic  Acid  Disinfecting  Powder. 


OF 

Acid  Glycerine 
Solutions. 

Cresylic  Acid. 
Sulpho-Phenic  Acid  (Cryst.) 
Sulpho-Pbenates  &  Sulpiio  * 
Cresylates ofSoda, Potash 
Zinc. Iron, and  Alumina. 


TOWN  OFFICES 
43,  Piccadilly, 
MANCHESTER 

GOLD  MEDAL  PARIS,  1878 


Benzol  (Cryst  ). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste) . 

Aurine  (Rosolic  Acid 
Cake  and  Solution. 


JOHN  CLIFF, 

t"*  — 

STONEWARE  MAKJLR, 

* 

lEUTTIUrOOiR/lNr. 


FIRE  BRICKS, 
GAS  RETORTS, 
GLAZED  BRICKS , 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c„  &c. 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 
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C.  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 
LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 


CHEMICAL  PUPIL  WANTED. 

A  distinguished  Professor  of  Chemistry  at 

large  London  College  and  Consulting  Chemist  wants  Pupil 
(Pupil  Assistant,).  Private  and  thorough  instrudtion  in  Chemistry 
and  allied  sciences.  Terms  very  moderate. — Address,  in  first  in¬ 
stance,  Dr.  Griffiths,  The  Heath,  Bromsgrove. 

A  Chemist(  Dr.  Chem.)  well  versed  in  all  parts 

^  Of  Chemistry  is  looking  forward  to  an  Engagement  in  Chemical 
Works  or  Laboratory.  Salary  no  objedt  to  begin  with. — Address, 
E.B  .Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

r^hemist. — Young  Man  (23),  well  educated, 

several  years  in  Laboratory  of  high  standing,  wishes  Situation 
in  Works.  Best  certificates  and  references.— Address,  C.  Y.,  care  of 
Messrs.  Street  and  Co.,  30,  Cornhill,  E.C. 

YYMnted,  a  position  as  Demonstrator  of  Ana- 

’  ’  lytical  Chemistry  by  a  Gentleman  (aged  22)  who  has  had 
five  years’  experience  in  the  Laboratories  of  King’s  College,  City  and 
Guilds  of  London  Institute,  and  the  Polytechnicum,  Zurich. 
Honours  Medallist  in  Photography.— A.  S.,  Chemical  News  Office, 
Boy  Court,  Ludgate  Hill,  London,  E.C. 

PRACTICAL  CHEMIST. 

’yyranted,  a  Situation  by  an  English  Student 

_  ’  »  who  has  studied  Chemistry  at  the  School  of  Mines  and  Giessen, 
in  a  manufadturing  business,  where  hard  work,  honesty,  adtivity,  and 
intelligence  would  eventually  lead  to  a  fair  income.  *  The  advertiser 
writes  and  converses  in  French,  German,  and  Spanish,  besides  his 
native  tongue— Address,  Charles  B  ,  46,  Seltersweg,  Giessen. 

YY anted,  Engagement  in  Analytical  Chemistry 
V'  or  allied  work.  Advertiser  has  had  sound  Chemical  training 
and  considerable  pradtice  in  London  laboratories,  also  in  research 
work.— Apply  F.C.S.,  A.I.C.,  1,  Adelaide  Place,  London  Bridge. 

YYanted,  forthwith,  a  Business  or  Chemical 

y  '  Man  thoroughly  acquainted  with  the  manufadture  of  Artificial 
Manure,  and  speaking  German. — Apply,  stating  terms  and  refer¬ 
ences,  to  J.  0. 1290,  care  of  Rudolf  Mosse,  Berlin,  S.W, 


GRIFFIN’S 

CHEMICAL  HANDICRAFT, 

SECOND  EDITION. 

Price  45.  yd.  post  free. 

A  CATALOGUE  OF  CHE SHOAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London ,  W.C. 

ANDERSON’S  COLLEGE,  GUSG0w7~ 

THE  CHEMICAL  LABORATORY, 

CONDUCTED  BY 

PROFESSOR  W.  DITTMAR,  F.R.S., 

For  the  Technical  Education  of  Young  Chemists, 

RE-OPENED  ON  THE  FIRST  OF  SEPTEMBER. 


Complete  Syllabus  on  demand  from  the  Laboratory. 


A  cetate  of  Lime,  82  per  cent. — A  first-class 

x  manufadtory  in  Germany  desires  to  enter  into  conneaion  with 
buyers  of  regular  supplies  of  very  fine  Acetate  of  Lime.  Every  in¬ 
formation  will  be  given  upon  enquiries  being  addressed  to  H.  02010  d 
care  of  Messrs.  Haasenstein  &  Vogler,  Advertising  Agents,  Hanover’ 


W anted,  Partner  with  £10,000  to  £12,000  in 

v  V  an  established  Chemical  Works  ;  Tar  and  Ammonia  Produdts 
Sulphuric  Acid,  &c.— Address,  X,  Y.  Z.,  Box  1,  “  Guardian  ”  Office’ 
Manchester.  ’ 

"\A/anted,  a  Soap  Manufacturer  who  under- 

’  ’  stands  the  trade  in  all  its  branches. — Apply  to  W. 
Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C.  ’ 

GOLDEN  SULPHURET  OF  ANTIMONY. 

W anted,  a  Pradtical  Man  who  thoroughly 

*  ’  understands  the  manufadture  of  this  preparation  in  all  its 
branches  ;  a  knowledge  of  other  rubber  requirements  not  essential  — 
Address,  stating  terms  with  full  particulars  to  M.  B.,  Chemical  News 
Office,  Boy  Court,  Ludgate  Hilt,  London,  E.C. 

YYanted,  to  Buy  Raw  or  Purified  Methyl- 

’  '  Alcohol  (Wood  Spirit). —  Address,  "Methyl-Alcohol” 
Chemical  News  Office,  Boy  Court,  Ludgate  Hill,  London,  E.C.  ’ 

TO  MANUFACTURING  CHEMISTS,  DISTILLERS,  &c. 

Qne  five-hundred  gallon  Steam  Redtifying 

Still  with  Carter’s  improved  head,  swan-neck  and  arm  pipes 
condenser  and  tank,  copper  steam  coil,  inlet  and  outlet  pipes  and 
steam  trap  on  end  of  coil. 

One  two-hundred  and  fifty  gallon  Steam  Still  with  globe  head 
swan-neck  arm  pipe  and  condenser-,  copper  steam  coil,  iniet  and 
outlet  pipes  and  steam  trap  on  end  of  coil. 

One  one  hundred  and  sixty-nine  gallon  Globular  Steam  Redtifying 
Still  with  improved  head,  cast-iron  jacket,  condenser,  and  tank  with 
steam  trap  on  outlet  pipe.  All  with  necessary  steam  mounting’s. 

Also  one  six-  and  one  three-horse  power  Cornish  boilers  with  all 
necessary  steam  mountings. 

Apply,  by  letter  to  Mr.  Edwin  Farmer,  28,  Bartholomew  Close 
London,  E.C.,  when  an  appointment  will  be  made  to  inspedt. 


A  dvertisements 


i  Chemcial  News,.. 
(  Sept.  5, 1884. 


c  • 

11 


L.  OERTLING, 

tijrnmill  street 

^OPPOSITE  FAR RjNGDON  STREEiJ 

MANUFACTURER  OF 

CHEMICAL,  ASSAY,  AMO  BULLISH 
BALANCES 

IMaker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 

COUNCIL  MEDAL,  1 


CHEMICAL  BALANCE, 

IsTO.  2A. 

In  Glass  Case,  with  Steel  knife-edges 
working  on  Agate ;  to  carry  100 
Grammes  in  each  Pan,  and  turn 
distinctly  with  |  Milligramme, 
with  Pans  as  in  sketch  or  with 
stirrup-pans 

£6  :  15  :  0. 


851.  FIRST  CLASS  MEDAL.  1854  and  1862. 


CALCUTTA  EXHIBITION,  1884. 

- 0- - - 


We  have  much  pleasure  in  announcing  that 

SILVER  AND  BRONZE  MEDALS 

have  been  awarded  to  us  for  our  Chemical  and  Physical  Apparatus,  Chemicals,  BALANCES 
and  WEIGHTS,  &c.,  &c.  . 

F.  E.  BECKER  and  €0., 

34,  Maiden  Lane,  Caveat  Garden,  London,  WXL _ 


CAUTION  ! 


J,  WILSON, 


BECKER  &  SON’S  (Rotterdam) 

BALANCES  ANH  WEIGHTS. 


ANALYTICAL  BALANCE,  No.  11,  to  carry  100  grammes 
Agate  Bearings,  sensible  to  i-5th  milligramme,  Pans  and 
Bows  Nickel,  with  one  rider  apparatus .  £7  U  o 


BECKER  AND  SONS  of  Rotterdam  beg  to 

notify  that  they  have  no  conne&ion  with  the  firm  of 
F  E  Becker  and  Co.,  of  34,  Maiden  Lane,  and  caution  the  public 
that  Balances  and  Weights  of  their  own  manufacture  can  only  be 
obtained  from  their  Sole  Agents— 

TGWHSON  &  MERCER, 

89,  BISHOPSGATE  STREET  WITHIN,  LONDON, 
Wholesale  and  Export  Dealers  and  Manufacturers  of 
Chemical  and  Scientif-c  Apparatus,  Pure  Chemicals,  &c., 
for  General  Laboratory  u^4,  Assay,  Colleges,  &  Manufacturer  use,  &c. 

TOWNSON  and  MERCER’S  complete  Illustrated  Catalogue 
alphabetically  arranged,  250  pp.,  upwards  of  800  woodcuts,  price  2S.6d. 
post  free  as  6d.  Becker’s  List  of  Balances,  id.  for  postage, 


CHEMICAL  ENGINEER  AND  CONTRACTOR. 

(Established  1847.) 

Mr.  Wilson’s  long  experience  in  the  eredtion  of  almost  all 
descriptions  of  Chemical  Plant,  and  his  constant  attention  to  the 
gradual  development  of  all  improvements  places  him  in  the  front 
rank  in  this  department. 

ESTIMATES  GIVEN.  PLANS  MADE  TO  ORDER. 
Contracts  made  for  Hargreaves'  Patent,  at  home  or  abroad. 
ADDRESS— GREEN  WAY  ROAD,  RUNCORN. 

fyj  R  .  ,J  .  S  .  MERRY, 

ASSAYER  AND  ANALYTICAL  CHEMIST, 

SWANSEA. 

BISULPHIDE  OF  CARBON, 
CHLORIDE  OF  SULPHUR. 


FRANKLIN  BARROW, 

OIL  ^TTTOTiT 
Near  MANCHESTER. 

A  NALYTICAL  AND  CONSULTING  CHE- 

n.  mist— Mr.  H.  S.  CARPENTER,  F.I  C.,  F.C.S.,  Member  of 
the  Society  of  Public  Analysts,  Ac.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  See. ;  also  of  articles  of  food  and 
drink,  drugs,  poisons,  gases,  waters,  &c.  Scale  of  Fees  forwarded  on 
application.— The  Metropolitan  Laboratory, 32,  HolbornViadudt,  E.C. 

ANHYDROUS 

SULPHUROUS  ACID 

in  strong  Glass  Syphons,  with  Taps,  containing 
about  3  lbs.  each  ;  readily  applicable,  either  for 
purposes  of  research,  for  ledture  experiments, 
or  for  technical  use. 

A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 
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SADLER,  FORBES,  ABBOTT,  &  GO.,  LIM. 

HVC  IDDLBSBBOUG  ZEE  .  ’ 

Also  OLD  FORD ,  E.,  ORDNANCE  WHARF ,  SHOREHAM,  EAST  GREENWICH,  CARLTON 

ULVERSTON,  PORTSMOUTH,  and  STOCKTON,  ' 

LONDON  OFFICE— 85,  GRACECHURCH  STREET  E,C 
TELEGRAPHIC  ADDRESS  — ALIZARINE,  MIDDLESBROUGH  AND  LONDON.  * 

IMI-A. 


ALIZARINE'S). 

ANILINE  OILS. 

ANILINE  SALTS. 

MAGENTA  (non-arsenical  process.) 
BLUES.  INDULINE. 

SAFRANINE.  SCARLETS. 

ORANGE.  BROWNS.  REDS. 

And  other  Tar  Colours. 


ttupactubebs 

ANTHRACENE.  BENZOLES. 
TOLUOL.  XYLOL. 

NAPHTHAS. 

NAPHTHALINE. 
BETA-NAPHTHOL. 
DINITRO-BENZOLE. 
NITRO-BENZOLE  (Mirbane) 
TOLUIDINE. 

XYLI  DINE. 


Established  1798. 


OXALIC  ACID. 

SULPHATE  OF  AMMONIA. 
LIQUOR  AMMONIA.  SODAS 
POTASHES.  EPSOM  SALTS. 
TAR  OILS.  GREASES.  PITCH. 
CHEMICAL  MANURES. 
SULPHURIC,  NITRIC,  and 

HYDROCHLORIC  ACIDS, 
GELATINE,  &c.,  &c„  &c. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 

Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills 
or  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 
Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleac’ning-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  or  Oil  Tar  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  Madtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser, 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 

ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 


POE  SYLXi_E. 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry. 

17  Volumes;  from  November,  1842,  to  December,  1859. 
Address,  “Publisher,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C. 


Qilicates  of  Soda  and  Potash  in  the  state  of 

.  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  1 20,  Water  Lane,  Tower 
street,  E.C. ,  who  hold  stock  ready  for  delivery, 


BAILEY’S  PATENT  JOT-AIR  ENGINE. 
.OMEHORSEPOWER 


COSTS  (g  PENCE 

fob.  BULL 


PUMPING 

FOR 


1  PENNY  A  DAY 

Made  from  J  to  5  horse-power,  56  lbs.  of  coke  will  keep  a  i-horse 
going  12  hours.  1000  gals,  of  water  lifted  50  feet  high  for  a  penny 

NO  BOILER.  no  DANGER 

Awarded  Prize  Medal  by  the  chief  Societies. 

SOLE  MAKERS— 

W.  H.  BAILEY  S^Co^,  Albion  Works,  Salford,  Manchester. 

NEW  PATENT  LAW. 

Just  published, 

HANDBOOK  OF  PATENT  LAW 

“Will  be  extremely  serviceable.” — Chemical  News. 

Patent  Offices— 6,  LORD  STREET,  LIVERPOOL 

323,  HIGH  HOLBORN,  1  ONDON  ’  &nd 


\,y  ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities  and 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  less  Iron  than,  BAUXITE). 

THE  EGLINTON  CHEMICAL  COMPANY,  Limited. 

MANUFACTURERS  OF 

BICHROMATE  OF  POTASH  &  BICHROMATE  OF  SODA, 

AND  BLEACHING-POWDER  OF  FINE  QUALITY, 

THE  EGLINTON  CO.  were  the  first  to  introduce  ALUM  CLAY  to  the  notice  of  the  Alum  Trade,  having  shipped 
theii  first  cargoes  of  about  200  tons  in  April,  1875,  and  are  now  supplying  it  largely  to  Alum  Manufacturers  in  this 
country  and  in  America,  Germany,  and  Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 

•  Shipowners,  the  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee  regular  delivery  as  may  be  re¬ 

quired,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private  Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or 
B6lfcist ,  or  delivered  ut  Buyers5  W  orks,  in  bulk  or  in  bu.gs,  ground  or  unground. 

ANALYSES  OIF1  DELIVEEI  ES. 


Alumina  . 

Peroxide  of  Iron 

Silica,  &c . 

Water  of  combination 


Dried  at  2120  F. 

X  . 

Extra  Quality. 

First  Quality. 

"v 

Second  Quality. 

65*00  p.  ct. 

52*37  p.ct. 

43*41  p.  ct. 

o'5o  >, 

1*29  „ 

r8i  „ 

4'5°  » 

19*24  „ 

34‘35  » 

3°'°o  » 

27' 13  „ 

20*52  •  ,, 

100*00 

100*03 

100*09 

27,  St.  Vincent  Place,  Glasgow. 


WILLIAM  J.  A.  DONALD, 

Secy,  and  Coin.  Man. 


In  Royal  8vo.,  Price  3s.  6 d.  cloth  ( Post  free,  3s.  10 d., 

MICROSCOPICAL  MANIPULATION. 

By  W.  T.  SUFFOLK,  F.R.M.S. 

Illustrated  with  Forty-nine  Engravings  and  Seven  Lithographs. 

Chapter  I.  Construction  of  Microscope.  Chapter  II. — Mechanical  Processes.  Chapter  III. —  Mounting  Obiedts 
Dry  and  in  Balsam.  Chapter  IV.— Mounting  Objeds  in  Fluid.  Chapter  V.— Illuminating  Apparatus. 
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of  Agriculture,  J.  Wrightson,  Esq.,Tst  Oft,;  Elementary  Biology 
(Animals),  Professor  Huxley,  P.R.S. ,8th  Oct. ;  Metallurgy,  Professor 
Chandler  Roberts,  F.R.S.,  8th  Oft.  ;  Elementary,  Organic,  and  In¬ 
organic  Chemistry,  Professor  E..  Frankland,  F.R.S.,  3rd  Nov.; 
Mining,  Professor  Warington  Smyth,  F.R.S.,  lothNov.;  Astronomi¬ 
cal  Physics,  J.  Norman  Lockyer,  Esq.,  F.R.S.,  13th  Jan.  1885  ;  "Ele¬ 
mentary  Biology  (Plants),  F.  O.  Bower,  Esq.,  5th  Feb. ;  Elementary 
Geology,  Professor  Judd,  F.R.S  ,  16th  Feb.  ;  Zoology  and  Palaeonto¬ 
logy,  Professor  Huxley,  P.R.S.,  i6thFeb.;  Botany,  F.  O. Bower,  Esq., 
16th  Feb.;  Mechanics,  Professor  T.  M.  Goodeve,  M.A.,  16th  Feb.; 
Advanced  Organic  and  Inorganic  Chemistry,  Dr.  F.  Jupp,  F.C.S., 
16th  Feb. ;  Mineralogy,  F.  Rutley,  Esq.,  gth  Mar. 

A  course  of  Mine  Surveying,  condufted  by  Mr.  B.  H.  Brough,  will 
begin  on  the  16th  Feb.  1885. 

In  addition  to  the  above,  Ledtures  will  be  given  in  the  Physical 
Department  by  Messrs.  Boys,  Mitchell,  Hoffert,  and  Captain  W.  de 
W.  Abney,  R.E.,  F.R.S. ;  in  the  Chemical  Department  by  Drs. 
Hodgkinson  and  Percy  Frankland  ;  in  the  Biological  Department  by 
Mr.  G.  Howes, 

For  further  particulars  apply  to  the  Registrar,  Normal  School  of 
Science,  South  Kensington. 

'"THE  LONDON  HOSPITAL  and  MEDICAL 

-I-  COLLEGE,  Mile  End,  E.— The  SESSION  1884-5  will 
commence  on  Wednesday,  October  1st,  1884,  when  the  Prizes  ior  the 
past  Session  and  the  Nursing  Probationers’  Prizes  will  be  distributed 
at  8  p.m.,  by  the  Right  Hon.  the  Lord  Mayor,  M.P.,  accompanied  by 
the  Lady  Mayoress.  There  will  be  a  Conversazione,  to  which  ah  past 
and  present  students  are  invited.  FOUR  ENTRANCE  SCHOLAR¬ 
SHIPS  value  £60,  £40,  £30,  and  £20,  will  be  offered  for  competition 
at  the  end  of  September  to  new  students.  Fees  for  Ledtures  and 
Hospital  Practice,  90  guineas  in  one  payment,  or  100  guineas  in  three 
instalments.  All  resident  and  other  Hospital  appointments  are  free, 
and  the  holders  of  all  the  Res  dent  Appointments  are  provided  with 
rooms  and  board  entirely  free  of  expense.  The  Resident  Appoint¬ 
ments  consist  of  Five  House-Pliysicianries,  Five  House-Surgeoncies, 
and  one  Accoucheurship  ;  Two  Dressers  and  Two  Maternity  Pupils 
also  reside  in  the  Hospital.  Special  entries  may  be  made  for  Medical 
and  Surgical  Prabtice.  The  London  Hospital  is  now  in  diredt  com¬ 
munication  by  rail  and  tram  with  all  pa'ts  of  the  Metropolis,  and  the 
Metropolitan,  Distridt,  East  London,  and  South-Eastern  Railways 
have  stations  within  a  minute’s  walk  of  the  Hospital  and  College. 

For  prospedtus  and  particulars  apply  personally  or  by  letter  to 
Mile  End,  E.  MUNRO  SCOTT,  Warden. 


Preliminary  Notice. — D.  V.  Steuart  in  Liquidation. — Important  Sale 
of  Land  and  Buildings,  known  as  the  Albert  Chemical  Works, 
situate-  at  Clayton,  near  Manchester;  comprising  upwards  of 
2500  yards  of  Leasehold  Land,  together  with  the  Buildings,  Works, 
Sheds,  Storerooms,  Offices,  and  Two  Cottages  eredted  thereon; 
also  the  capital  Steam  Engine  Boiler,  Shafting,  and  other 
Machinery  fixed  therein;  costly  Condensing  Apparatus,  Lead, 
Copper,  and  Iron  Cisterns,  Tanks,  and  Barrels;  superior  Ammo- 
niacal  Liquor  Well,  construdted  to  hold  upwards  of  1000  tons  ; 
Stores,  Stock  in  Process,  Five  Canal  Boats,  Box  Carts,  Two  Spring 
Lurries,  Gears,  Working  Plant,  Tools,  and  other  Property,  the 
whole  in  most  excellent  condition,  and  capable  of  manufabturing 
from  45  to  50  tons  of  Sulphate  of  Ammonia  per  week. 

A  RTINGSTALL  &  HIND  beg  to  give  notice 

A  that  they  are  favoured  with  instrudtions  from  Joseph  Affleck, 
trustee  herein,  to  prepare,  catalogue,  and  SELL  BY  AUuTION, 
about  the  end  of  the  present  month,  the  above  Valuable  PROPERTY, 
ARTICLES,  and  THINGS  (if  not  previously  disposed  of  by  private 
treaty,  of  which  due  notice  will  be  given).— Descriptive  catalogues 
will  be  issued  in  due  course  :  in  the  meantime,  for  full  particulars  and 
to  treat,  application  to  be  made  to  Joseph  Affleck,  chartered 
accountant,  No.  64,  Fountain  Street;  R.  W.  Stead,  Esq.,  solicitor, 
6,  Essex  Street;  or  to  the  Audtioneers,  at  their  offices,  No,  45, 
Princess  Street,  all  of  Manchester, 


SCIENTIFIC  AND  TECHNICAL  EDUCATION. 


SESSION  1884-85. 


This  College  supplies  a  complete  course  of  Instrudtion  in  Science 
as  applied  to  the  Industrial  Arts,  especially  those  which  may  be 
classed  broadly  under  the  heads  of  Chemical  Manufactures, 
Mining,  and  Engineering. 

A  Diploma  of  Associate  of  the  College  is  granted  at  the  end  of  the 
Three  Year’s  Course. 

There  are  four  Royal  Scholarships,  tenable  for  two  years,  each  of 
the  value  of  £50  yearly,  with  free  education,  inc  uding  Laboratory 
Instrudtion.  Two  become  vacant  each  year.  They  are  given  to 
students  who  have  been  a  year  in  tne  College. 

The  Fees  are  £2  for  each  Course,  or  £10  for  all  the  Courses  of  each 
year,  with  the  exception  of  Laboratory  Practice. 


Chemistry  (Theoretical  and  Prac-  ( 

tical) — Metallurgy  ,&c . J 

Mathematics,  Mechanics,  and } 

Mechanism  . J 

Descriptive  Geometry,  Drawing,  j 
Engineering,  and  Surveying..  J 
Experimental  Physics  ( Theore -  1 

tical  and  Practical)  . ( 

Mining  and  Mineralogy . 

Botany . 

Zoology . . . 

Geology . | 

Paleontology  . 


Professor  Hartley,  F.R.S.,F.C.S. 
F.R.S. E. 

Professor  Hennessy,  F.R.S., 
M.R.I.A. 

Professor  Pigot,  C.E.,  M.R.I.A: 

Professor  Barrett,  F.  R.  S.  E., 
M.R.I.A. 

Profesor  O’Reilly,  C.E.,  M.R.I.A. 
Professor  M‘Nab,  M.D.,  F.L.S. 
Professor  Haddon,  M.A.,  F.Z.S. 
Professor  Hull,  M.A.,  LL.D. 

F.R.S.,  Dean  of  Faculty. 

Mr.  Baily,  F.L.S.,F.G,S., M.R.I.A 


* 


The  Chemical  and  Physical  Laboratories  and  Drawing  School  are 
open  daily  for  Pradtical  Instrudtion. 

Fee  for  Chemical  Laboratory,  £2  for  One  Month,  £5  for  Three 
Months,  £9  for  Six  Months,  of  £12  for  Session.  Fee  for  Physical 
Laboratory,  £1  per  Month,  or  £6  for  Session.  Fee  for  Special 
Course  of  Applied  Eledtricity  and  Laboratory,  £4.  Fee  for  Biological 
Laboratory,  £2  for  the  term.  Fee  for  Drawing  School,  £3  for  Session, 
or  £2  for  one  term. 

The  SESSION  commences  on  MONDAY,  OCTOBER  6th. 

Programmes  may  be  obtained  on  application  at  the  College,  or  by 
letter  addressed  to  The  Secretary,  Royal  College  of  Science, 
Stephen’s  Green,  Dublin. 

Professor  J.  P.  O’REILLY,  Secretary. 


OWENS  COLLEGE,  MANCHESTER 

(VICTORIA  UNIVERSITY). 


A  COMPLETE  COURSE  OF  TECHNOLOGICAL  CHE¬ 
MISTRY,  extending  over  three  orfour  years,  is  given  at  the  College. 
It  offers  to  Students  intending  to  devote  themselves  more  especially 
to  Applied  Chemistry  a  thorough  training  in  three  branches  of  in¬ 
strudtion  which  form  the  scientific  foundation  of  the  subjedt. 

The  College  Certificate  is  granted  to  Students  on  the  successful 
completion  of  the  Course. 

Syllabuses  of  the  Course,  containing  particulars  of  the  several 
Classes,  Fees,  &c.,  will  be  forwarded  on  application. 

J.  HOLME  NICHOLSON,  Registrar. 


COLLEGE  OF  APPLIED_  CHEMISTRY,  KIEL. 

HP  his  Institution  affords  special  facilities  for 

obtaining  a  thorough  pradtical  knowledge  of  the  Manufacture 
and  Analysis  of  Technical  Produdts,  as  well  as  of  the  Analysis  of  all 
articles  of  Food  and  Drink. 

Commencement  of  the  Winter  Season,  15 th  of  October, 

Prospedtus  with  full  particulars  on  application  to  the 

Director,  DR.  SCHNUTZ. 

Reference,  Mr.  LOUIS  SIEBOLD,  F.I.C.,  F.C.S., 

Carr  Bank,  Bury,  Lancashire. 


TO  TAR  AND  AMMONIA  DISTILLERS,  &c. 


T 


he  Gas  Committee  of  the  Huddersfield 

Corporation  are  prepared  to  receive  TENDERS  for  the  TAR 


and  AMMONIACAL  LIQUOR  made  at  their  Works,  for  one,  two,  or 
three  years,  from  the  1st  day  of  January,  1885,  or  such  other  term  as 
may  be  agreed  upon. 

Particulars  respecting  quantity,  &c.,may  be  had  on  application  to 
the  Engineer,  at  the  Gasworks,  Huddersfield. 

Tenders  to  be  delivered,  or  sent  so  as  to  be  received  at  the  Gas¬ 
works,  not  later  than  Monday,  the  6th  day  of  Odtober  next,  endorsed 
“  Tender  for  Tar  and  Ammoniacal  Liquor.” 

By  Order  of  the  Committee, 


JOHN  BURGESS, .Engineer. 


Gas  Office,  Leeds  Road,  Huddersfield,  Sept.  ioth,  1884. 
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EGLINTON 


ALUM 


CLAY 


(Similar  to,  but  containing  less  Iron  than,  BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

MANUFACTURERS  OF 

BICHROMATE  OF  POTASH  &  BICHROMATE  OF  SODA, 
AND  BLEACHING-PQWDER  OF  FINE  QUALITY, 

THE  EGLINTON  CO.  were  the  first  to  introduce  ALUM  CLAY  to  the  notice  of  the  Alum  Trade,  having  shipped 
their  first  cargoes  of  about  200  tons  in  April,  1875,  and  are  now  supplying  it  largely  to  Alum  Manufacturers  in  this 
country  and  in  America,  Germany,  and  Russia,  for  the  manufa&ure  of  Potash  Alum  and  Sulphate  of  Alumina. 

Being  Shipowners,  the  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee  regular  delivery  as  may  be  re¬ 
quired,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private  Harbours  at  Glenann  and  Ballintoy ;  f.o.b.  at  Larne  or 
Belfast ;  or  delivered  at  Buyers’  Works,  in  bulk  or  in  bags,  ground  or  unground. 

OZU1  nzmEUiITTfEIR,!  ES. 

Dried  at  2120  F. 


Extra  Quality.  First  Quality.  Second  Quality. 


Alumina  . 

65-00  p.  ct. 

52-37  p.  ct. 

43*4i  p.  ct. 

Peroxide  of  Iron  . 

0-50  ,, 

1-29  „ 

i-8i  „ 

Silica,  &c . 

4'5°  „ 

19-24  ,, 

34'35  » 

Water  of  combination  ... 

3°'00  » 

27'!3  » 

20-52  ,, 

IOO'OO 

100-03 

100-09 

27,  St.  Vincent  Place,  Glasgow. 


WILLIAM  J.  A.  DONALD, 

Secy,  and  Com.  Man. 


SADLER,  FORBES,  ABBOTT,  &  CO.,  LIM., 

MIDIDLESBR/OTTGH. 

Also  OLD  FORD,  E.,  ORDNANCE  WHARF,  SHOREHAM,  EAST  GREENWICH,  CARLTON, 

ULVERSTON,  PORTSMOUTH,  and  STOCKTON, 


LONDON  OFFICE —85,  GRACECHURCH  STREET,  E.C. 
TELEGRAPHIC  ADDRESS-ALIZARINE,  MIDDLESBROUGH  AND  LONDON. 


T^IYYISrTT^-A.GTTT^^3S,S 


ALIZARINES). 

ANILINE  OILS. 

ANILINE  SALTS. 

MAGENTA  (non-arsenical  process.) 
BLUES.  INDULINE. 

SAFRANINE.  SCARLETS. 

ORANGE.  BROWNS.  REDS. 
And  other  Tar  Colours. 


ANTHRACENE.  BENZOLES. 
TOLUOL.  XYLOL. 

NAPHTHAS. 
NAPHTHALINE. 
BETA-NAPHTHOL. 
DINITRO-BENZOLE. 
NITRO-BENZOLE  (Mirbane) 
TOLUIDINE. 

XYLI  DINE. 


OXALIC  ACID. 

SULPHATE  OF  AMMONIA. 
LIQUOR  AMMONIA.  SODAS. 
POTASHES.  EPSOM  SALTS. 
TAR  OILS.  GREASES.  PITCH. 
CHEMICAL  MANURES. 
SULPHURIC,  NITRIC,  and 

HYDROCHLORIC  ACIDS, 
GELATINE,  &c.,  &c„  &c.- 


BOROUGH  OF  SWANSEA. 


DISINFECTANTS. 

The  Council  of  the  Borough  o-f  Swansea,  as 

the  Urban  Sanitary  authority,  invite  Tenders  for  the  supply  of 
Disinfectants  for  a  period  of  one  year. 

Particulars  may  be  obtained  on  application  to  the  Borough  Sur¬ 
veyor,  Guildhall,  Swansea. 

Sealed  Tenders,  endorsed  “  Tenders  for  Disinfectants,”  to  be 
delivered  at  the  Town  Clerk’s  Office,  Swansea,  or  or  before  the  26th 
September  inst. 

The  lowest  or  any  Tender  will  not  necessarily  bs  accepted. 


Guildhall,  Swansea, 

5th  September,  it 


JOHN  THOMAS,  Town  Clerk. 


GAS  TAR 


^Phe  Directors  of  the  Eastbourne  Gas  Company 

■L  are  prepared  to  receive  TENDERS  for  the  TAR  made  at  their 
‘  works  for  one  year  from  the  1st  November  next.  The  quantity  made 
last  year  was  about  120,000  gallons.  The  Tar  to  be  taken  from  the 
Works  in  tanks  to  be  provided  by  the  contractor  and  at  his  own  risk. 
Tenders,  to  be  endorsed  “  Tenders  for  Tar,”  to  be  sent  to  the  under¬ 
signed  (at  whose  office  a  copy  of  the  contract  to  be  entered  into  may 
be  seen)  on  or  before  the  2nd  day  of  October  next. 

The  Directors  do  not  bind  themselves  to  accept  the  highest  or  any 
Tender. 

By  Order,  J.  H.  CAMPION  COLES, 

Eastbourne,  Secretary. 

nth  September,  18S4. 

N.B.  There  is  a  siding  from  the  Railway  Station  to  the  Company’s 
Works. 
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DOULTON  &  WATTS 

HIGH  STREET,  LAMBETH,  LONDON,  S.E. 

MANUFACTURERS  OF 


STILLS,  RETORTS,  CONDENSING  WORMS,  WOLLF’S  BOTTLES 

ACID  PUMPS,  COCKS,  PERCOLATORS,  AIR-TIGHT  JARS. 


And  every  description  of  Stoneware  for  Chemical  Purposes, 
warranted  to  resist  the  strongest  acids. 


PLUMBAGO  CRUCIBLES  AND  OTHER 
FIRE  STANDING  GOODS. 


The  combination  prepared  under  this  Patent  gives  to  Charcoal  its  highest  value  as  a 
FILTERING  MEDIUM.  The  Filter  is  made  in  four  movable  parts — the  body,  the  lining, 
the  manganous  carbon  block,  and  the  cover — by  this  means  every  portion  of  the  Filter  may 
be  KEPT  PERF'ECTLY  CLEAN,  and  the  manganous  carbon  block  may  be  changed  as 
often  as  necessary  without  parting  with  the  Filter. 

NEW  SHOW  ROOMS,  ALBERT  EMBANKMENT,  LAMBETH,  S.E. 

Depots: — Granville  St.,  Birmingham  ;  100,  Soho  St.,  Liverpool ;  and  6,  Rue  de  Paradis,  Paris. 


JAMES  rWGOLLEY,  SONS,  &  GO., 

69,  MARKET  STREET,  MANCHESTER, 

Exporters  and  Importers  of  Chemical  <£  Scientific  Apparatus , 

PURE  CHEMICALS,  &c., 

OERTLING’S  LONG  AND  SHORT  BEAM  BALANCES  AND  WEIGHTS, 


CHEMICAL  THERMOMETERS  BOTTLES,  LABELS,  TEST  SOLUTIONS  ETC 
PLATINUM  AND  SILVER  CRUCIBLES,  BASINS,  AND  SPATULAS. 

LABORATORIES  AND  WORKS  FITTED  UP  WITH  EVERY  REQUIREMENT.  SPECIAL  QUOTATIONS  TO  LARGE  BUYERS 

OATALOG-TTE1S  OUST  JLIPIPIiIC -A-TIOUST 


FACTORIES. 
Reddish  and  Bradfold, 
MANCHESTER. 


CHARLES  LOWE  <&  CO., 

(Established  i860.) 


TOWN  OFFICES  : 
43,  Piccadilly, 
MANCHESTER. 


BRONZE  MEDAL,  PARIS,  1867. 


Pure  Carbolic 


Acid,  Cryst.  at 
do.  Hydrateof 


MAN  U FACT URERS 
Carbolic 


42°* 2  C.  I  Discovered 
)  by  C . Lowe 


Medicinal 

do. 

Cryst.  at 

35°  C. 

Commercial 

do. No. 1  ,, 

35°  C. 

1  f 

do. 

2  .. 

290  C. 

»  > 

do. 

3 

12°  C. 

)  > 

do. 

4  liquid  at 

o°  C. 

Carbolic  Acid  Disinfecting  Powder. 


GOLD  MEDAL  PARIS,  1878 

OF 

Acid  Glycerine. 

Solutions. 

Cresylic  Acid. 

Sulpho-Phenic  Acid  (Cryst.) 

Sulpho-Phenates  &  Sulpho- 
CresylatesofSoda, Potash  , 

Zinc, Iron, and  Alumina. 

1 


Benzol  (Cryst  ). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste) . 

Aurine  (Rosolic  Add 
Cal^e  and  Solution. 


JOHN  CLIFF, 

STONEWARE  MAKER, 

IR/OTSTQOIEUIN-. 


Loudon;  Printed  and 


FIRE  BRICKS, 

GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c„  &c. 


JOHN  CLIFF  &  SONS. 

7,  Wellington  St.; 

LEEDS. 
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Articles:—  Page 

A  Hint  to  Students .  129 

Schools  of  Chemistry: — 

University  of  London — University  of  Oxford — University  of 
Cambridge — Trinity  College,  Dublin — King’s  College — Univer¬ 
sity  College — Normal  School  of  Science  and  Royal  School  of 
Mines — University  College  of  Wales,  Aberystwith — University 
wollege,  Bristol — Royal  Agricultural  College,  Cirencester — 

The  Yorkshire  College,  Leeds — Mason  Science  College,  Bir¬ 
mingham — University  College,  Liverpool — Liverpool  College  of 
Chemistry — University  of  Durham — Owens  College,  Man¬ 
chester — University  College,  Nottingham — University  of  Edin¬ 
burgh — Anderson’s  College,  Glasgow — The  “  Young”  Chair  of 
Technical  Chemistry,  Anderson’s  College — Queen’s  College, 
Belfast— Queen’s  College,  Cork— Royal  College  of  Science  for 

Ireland — Firth  College,  Sheffield . .  129 

Chemical  Lectures,  Classes,  and  Laboratory  Instruction  141 


C.  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 

A  dvertiser  (20)  seeks  Engagement  as  Assistant 

Chemist  in  Chemical  Works,  Analysts’ Laboratory,  &c.  Three 
years’  experience  in  Pradtical  Chemistry.  Address,  Oakbourne,  228, 
Bristol  Road,  Birmingham. 

PUPIL  ASSISTANT  WANTED. 

A  Firm  of  Analytical  and  Consulting  Che¬ 
mists,  and  also  Public  Analysts,  require  a  Pupil  Assistant. 
One  who  has  already  a  knowledge  of  qualitative  analysis  preferred. 
Thorough  instruction  in  Food  and  General  Analysis.  Apply,  in  first 
instance,  to  Assistant,  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C. 

TA  equired  forthwith,  for  Austria,  a  thoroughly 

capable  LAC-VARNISH  MAKER,  with  several  years’  expe¬ 
rience  in  the  manufacturing  of  Spirit-,  Copal-,  Damarr-,  and  other 
Lac-Varnishes,  and  of  Varnish.  Apply,  stating  salary  required  and 
full  particulars,  to  T  629,  care  of  Rudolf  Mosse,  Seilerstatte  2, 
Vienna  I. _ 

^Wanted,  an  Engagement  in  Analytical  Che- 

’  •  mistry  or  allied  work.  Advertiser  has  had  sound  che  mical 
training  and  considerable  pradtice  in  London  Laboratories,  also  in 
research  work. — Apply,  F.C.S.,  A.I.C.,  1,  Adelaide  Place,  London 
Bridge. 


Manchester. 


A/yantedja  Pradtical  Colour  Maker  who  under- 

;  ’  .  stands  manufadture  of  lakes,  yellows,  &c.  (for  fine  work). 
Situation  permanent;  not  in  England. — Address,  or  apply  to, 
W.  G.  Barnes  and  Go,,  Hatkney  Wick,  London*. 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  4s.  yd.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London ,  W.C. 


Cloth  8vo. 

pXPERIMENTAL  CHEMISTRY. 

/  By  J.  Emerson  Reynolds,  M.D.,  F.R.S. 

Professor  of  Chemistry,  University  of  Dublin. 

PART  I.,  INTRODUCTORY, — Second  Edition,  is.  6d. 

PART  II.,  NON-METALS,  with  Synoptic  Tables  of  Reactions 
of  Common  Acid  Radicals.— Second  Edition,  2s.  6d. 

PART  III.,  METALS,  with  Synoptic  Tables  of  Reactions  of 
Common  Metallic  Radicals. — Just  published,  3s.  6d. 

PART  IV.,  ORGANIC.— In  preparation. 

The  Parts  published  contain  descriptions  of  more  than  660 
Experiments,  illustrated  by  150  Woodcuts,  and  provide  a  full  Junior 
Course  of  Inorganic  Chemistry,  including  Elementary  Qualitative 
Analysis. 

A  German  Edition  of  Parts  I.  and  II.,  translated  by  Dr.  G.  Siebert, 
now  published  by  C.  F.  Winter,  Leipsic, 

London:  LONGMANS  and  CO. 

TTNIVERSITY  COLLEGE^  BRISTOL. 

'D  CHEMICAL  DEPARTMENT. 


Professor — W.  RAMSAY,  Ph.D. 
Lecturer— SYDNEY  YOUNG,  D.Sc. 


The  SESSION  18 


I.-85  begins  on  7th  OCTOBER.  Ledtures  on 
Inorganic,  Organic,  Advanced,  and  Technical  Chemistry  will  be 
delivered  during  the  Session.  The  Laboratories  are  fitted  with  the 
most  recent  improvements  for  the  study  of  Pradtical  Chemistry  in 
all  its  branches.  In  the  evening,  Ledtures  on  Inorganic  Chemistry 
at  reduced  fees  are  de'ivered;  and  a  Special  Course  of  Ledtures  on 
Technical  Chemistry  is  also  given,  with  the  co-operation  of  the 
Worshipful  Company  of  Clothworkers.  A  Correspondence  Class 
especially  adapted  for  those  engaged  in  the  Clothworking  and  Dyeing 
Industries  will  begin  in  Odtober.  Several  Scholarships  are  tenable 
at  the  College.  Calendar,  containing  full  information,  price  is.  (by 
post  is.  3d.)  For  prospedtus  and  further  information  apply  to  the 
Registrar. 


Working  Order, 


DEAR  DISTILLERY'  in 

doing  good  Oil  and  Grease  Trade,  FOR  SALE,  by  Mortgagee. 
Good  opportunity  for  small  capitalists.  Apply  D.  T.,  Chemical 
News  Qffice,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

GOLDEN  SULPHURET  OF  ANTIMONY. 

■^Wanted,  a  Pradtical  Man  who  thoroughly 

’  ’  understands  the  manufadture  of  this  preparation  in  all  its 
branches  ;  a  knowledge  of  other  rubber  requirements  not  essential. — 
Address,  stating  terms  with  full  particulars  to  M.  B.,  Chemical  News 
Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

A  Chemist  (Ph.D,)  wants  a  Situation  in  Works 

or  Laboratory  where  his  knowledge  would  be  of  use, — Apply  to 
Dr.  Broemme,  296  a,  Upper  Brook  Street,  Manchester. 
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Just  published,  8vo.,  cloth,  5s. 

LIIFIE  -A.INTXD  works 

OF 

THOMAS  GRAHAM,  D.C.L.,  F.R.S., 

Illustrated  by  Portrait,  64  Unpublished  Letters,  and  Abstrafts  of 
all  his  Published  Papers:  prepared  for  the  Graham  Lecture  Com¬ 
mittee  of  the  Glasgow  Philosophical  Society 

BY 

Dr.  R.  ANGUS  SMITH,  LL.D.,  F.R.S. 


Edited  by  J.  J.  COLEMAN,  F.I.C.,  F.C.S. 


London  :  E.  and  F.  N.  SPON,  16,  Charing  Cross. 
New  York:  15,  Murray  Street. 


>pHE  JOURNAL  OF  SCIENCE. 

Now  Ready,  No.  CXXIX.,  for  SEPTEMBER,  Price  is.  6d. 
CONTENTS. 

1.  “Ultimate  Religious  Ideas.”  The  Absolute,  the  Infinite,  the 

Cause.  By  S.  Billing. 

2.  The  Extraction  of  Sugar  from  the  Juice  of  the  Cane  and  the  Juice 

of  the  Beet-root,  viewed  in  its  Commercial  AspeCt,  By  Robert 
Galloway,  M.R.I.A. 

3.  InseCt  Preferences.  By  J.  W.  Slater. 

4.  The  Adaptive  Range  of  the  Batrachians,  and  the  Correlation  of 

Organs.  By  Dr.  J.  Kollmann. 

5.  On  Tropical  Epiphytes. 

6.  On  the  Constitution  of  Gaseous  Heavenly  Bodies. 

Analyses  of  Books.  Correspondence.  Notes. 

London:  3,  Horse-Shoe  Court,  Ludgate  Hill. 

STUDENTS’  CLASS-BOOKS. 


HENFREY’S  ELEMENTARY  COURSE  of  BOTANY  : 
STRUCTURAL,  PHYSIOLOGICAL,  and  SYSTEMATIC. 
Fourth  Edition.  Edited  by  MaxwellT.  Masters,  M.D.,  F.R.S., 
assisted  by  A.  W.  Bennet,  M.A.,  &c.  Illustrated  by  Six  Hundred 
Woodcuts.  15s. 

STEGGALL’S  QUESTIONS  in  PURE  MATHEMA¬ 
TICS  proposed  at  the  B.A.  and  B.Sc.  Pass  and  Honours  Exa¬ 
minations  of  the  University  of  London,  with  COMPLETE 
SOLUTIONS.  6s. 

RYMER  JONES’S  GENERAL  OUTLINE  of  the 
ORGANISATION  of  the  ANIMAL  KINGDOM.  Fourth 
Edition.  571  Engravings.  £1  11s.  6d.  . 

ATTFIELD’S  CHEMISTRY  :  GENERAL,  MEDICAL, 

and  PHARMACEUTICAL:  including  the  Chemistry  of  the 
British  Pharmacopoeia.  Ninth  Edition.  15. 

BABINGTON’S  MANUAL  of  BRITISH  BOTANY. 

Eighth  Edition.  Revised.  10s.  6d. 

FRANKLAND’S  LECTURE  NOTES  for  CHEMICAL 
STUDENTS.  Second  Edition.  Vol.  I.  (Inorganic),  4s.  Vol.  II, 
(Organic),  6s. 

GUTHRIE’S  ELEMENTS  of  HEAT  and  of  NON- 

METALLIC  CHEMISTRY.  7s. 

CHURCH'S  LABORATORY  GUIDE  for  STUDENTS 

of  AGRICULTURAL  CHEMISTRY.  Fourth  Edition.  6s.  6d 

GREVILLE  WILLIAMS’S  HANDBOOK  of  CHE¬ 

MICAL  MANIPULATION.  With  Supplement.  15s. 

GRIFFITH’S  ELEMENTARY  TEXT-BOOK  of  the 

MICROSCOPE.  Coloured  Plates,  7s.  6d. 


JOHN  VAN  VOORST,  1,  PATERNOSTER  ROW. 

NOTTINGHAM  SCHOOL  BOARD. 


anted,  a  Science  Demonstrator  to  superin- 

V  V  tend  the  teaching  of  Science  and  give  experimental  lessons 
in  the  various  Board  Schools.  Copies  of  the  duties  of  the  office  will 
be  forwarded  upon  receipt  of  stamped  and  directed  envelope, 

Salary  £i8oto  £200  per  annum,  according  to  qualifications  and  ex¬ 
perience  of  this  work. 

Applications  to  be  received  not  later  than  ist.  October,  1884. 

W.  PACKER,  Clerk, 

September,  1884, 


WORKS  BY  PROFESSOR  GALLOWAY. 


Recently  published,  price  6s. 

A  TREATISE  ON  FUEL  :  Scientific  and 

-AT  Practical.  With  illustrations  drawn  to  scale. 

In  this  work  the  best  methods  of  estimating  tbe  heating-power  of 
fuel,  and  the  technical  examination  and  analysis  of  the  different 
varieties  of  coal  are  fully  described :  and  among  the  illustrations 
drawn  to  scale  are  Siemens’s  Regenerative  Gas  Furnace,  Pyrometer, 
&c.,  with  complete  descriptions. 


Recently  published,  price  10s.  6d. 

pDUCATION,  SCIENTIFIC  and  TECH- 

J-h  NICAL:  or,  How  the  Inductive  Sciences  are  Taught,  and 
How  they  Ought  to  be  Taught. 


In  Preparation. 

UpHE  STUDENTS’  MANUAL  OF  THE 

NON-METALS. 

This  work  is  constructed  on  a  New  and  more  Systematic  Plan  than, 
has  been  adopted  in  any  previous  Text-book  on  these  elements  and 
their  compounds. 

Publishers  :  TRUBNER  and  CO.,  London. 

UNIVERSITY  COLLEGE”  LONDON. 

TUFNELL  SCHOLARSHIPS  IN  CHEMISTRY. 


A  SCHOLARSHIP  of  £100  per  aunum,  tenable  for  two  years,  will 
be  open  for  Competition  in  June,  1885,  by  Students  in  Analytical 
Chemistry.  Candidates  must  attend  the  Laboratory  during  the  pre¬ 
vious  Session,  and  must  have  Matriculated  at  the  University  of 
London  within  three  years. 

For  further  information  apply  to  the  Secretary  of  the  College. 

TALFOURD  ELY,  M.A.,  Secretary. 


UNIVERSITY  COLLEGE,  LONDON. 

ORGANIC  CHEMISTRY. 


A  Systematic  Course,  suitable  for  those  preparing  for  the  London 
B.Sc.,  will  be  given  throughout  the  ensuing  Session  by  H.  Forster 
Morley,  M.A.,  D.Sc.,  Assistant-Professor. 

First  Term;  Fatty  Series.  Second  Term;  Aromatic  Series. 
Third  Term:  Advanced  Subjects.  First  LeCture,  Wednesday, 
October  8th,  at  9  a.m. 

Women  are  admitted  to  these  Lectures. 

For  further  particulars  apply  to 

TALFOURD  ELY,  M.A.,  Secretary. 

COLLEGE  OF  APPLIED_  CHEMISTRY,  Mr 

Uphis  Institution  affords  special  facilities  for 

obtaining  a  thorough  practical  knowledge  of  the  Manufacture 
and  Analysis  of  Technical  Products,  as  well  as  of  the  Analysis  of  all 
articles  of  Food  and  Drink. 


Commencement  of  the  Winter  Season ,  15 th  of  October. 

Prospectus  with  full  particulars  on  application  to  the 
Director,  DR.  SCHNUTZ. 

Reference,  Mr.  LOUIS  SIEBOLD,  F.I.C.,  F.C.S., 

Carr  Bank,  Bury,  Lancashire. 

TO  TAR  AND  AMMONIA  DISTILLERS,  &c. 


rPhe  Gas  Committee  of  the  Huddersfield 
Corporation  are  prepared  to  receive  TENDERS  for  the  TAR 
and  AMMONIACAL  LIQUOR  made  at  their  Works, for  one,  two,  or 
three  years,  from  the  ist  day  of  January,  1885,  or  such  other  term  as 
may  be  agreed  upon. 

Particulars  respecting  quantity,  &c.,may  be  had  on  application  to 
the  Engineer,  at  the  Gasworks,  Huddersfield. 

Tenders,  addressed  to  me,  to  be  delivered,  or  sent  so  as  to  be 
received  at  the  Gasworks,  not  later  than  Monday,  the  6th  day  of 
October  next,  endorsed  “  Tender  for  Tar  and  Ammoniacal  Liquor." 

By  Order  of  the  Committee, 

JOHN  BURGESS,  Engineer. 

Gas  Office,  Leeds  Road,  Huddersfield,  Sept.  10th,  1884. 

E.  J.  DAVEY 

{Printer  of  The  Chemical  News). 


Estimates  forwarded  for  all  descriptions  of 


BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C. 


Chemical  NeVts,  ) 
Sept,  ig,  1884.  j 


A  dvertisements. 


PHILIP  HARRIS  &  GO., 

nvr^A.  isrxj^^LGTTJ^iiNra-  ozhizeimiists, 

BIRMINGHAM. 


In 


Chemical  Apparatus  of  every  description  for  Scientific  Research,  Analytical  Work, 

and  Science  Teaching. 

PUBE  CHEMICALS. 

SPECIALITIES. — Harris  &  Co.’s  POLARIMETER  (on  Laurent’s  principle),  graduated 

in  angular  degrees,  vernier  reading  to  minutes.  Complete,  with 
200  m.m.  Tube  ...  ...  ...  ...  ...  rg  k  o 

BUNTE’S  TECHNICAL  GAS  ANALYSIS  APPARATUS.  Com¬ 
plete,  with  Instructions.  ...  ...  ...  ...  £0  12  6 

STANDARD  SOLUTIONS,  Guaranteed  accurate. 


Catalogue  Post-free  on  application  to 

PHILIP  HARRIS  and  CO.,  9,  Bull  Ring,  Birmingham. 


MAWSON  &  SWAN, 

Sole  Authorised  Makers  of 

STEAD’S  GAS  ANALYSIS  APPARATUS. 
STEAD’S  GAS  ASPIRATOR. 

STEAD'S  CHROMOMETER 

For  Colour  Tests  of  Steel. 

STOCK’S  MILK  ANALYSIS  APPARATUS. 
STOCK’SCOMBINATON  DISTILLATORY  APPARATUS. 


Also  Makers  of  other 

SPECIAL  CHEMICAL  APPARATUS,  &c. 

Price  Lists  free. 

DHEMICAL  APPARATUS  A  CHEMICALS. 

BERLIN,  GERMAN,  DRESDEN,  &  ENGLISH 
PORCELAIN  AND  EARTHENWARE  APPARATUS. 

BOHEMIAN,  GERMAN,  AND  ENGLISH 
GLASS  APPARATUS. 

Apparatus  for  use  in  Teaching  or  Experimenting  in  the 
Sciences  of  Chemistry,  Electricity,  Magnetism, 
Acoustics,  Light,  Heat,  Hydrostatics,  Mechanics,  &c. 

MAWSON  &  SWAN, 

Laboratory  Furnishers,  &c., 

MOSLEY  STREET*  MEWCASTLE-OM-TYNE. 

FOE  SALE. 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry. 

17  Volumes;  from  November,  1842,  to  December,  1859. 
Address,  “  Publisher,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C. 

ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S  Ardwick  Chemical 
Works  Manchester. 


BICHROMATE 
OF  SODA. 

Potter  and  Higgin’s  Patent 

100  parts  equal  to  ioi — 104  parts 
Pure  Potassium  Bichromate. 


PERFECTLY  SOLUBLE  IN  ITS  OWN 
WEIGHT  OF  WATER. 

Is  used  in  place  of  the  Potash 
Salt  in  all  its  applications,  and 
gives  perfect  satisfaction. 

Is  sold  in  large  or  small  lots  to  suit  consumers, 
packed  in  strong  5-cwt.  barrels. 

IS  LOWER  IN  PRICE  THAN  THE  POTASH  SALT. 


SOLE  MAKERS— 

E.  P.  POTTER  &  C0-, 

LITTLE  LEVER,  NEAR  BOLTON. 
NEW  PATENT  LAW. 

Just  published, 

Handbook  of  patent  law. 

By  W.  P.  THOMPSON,  F.  Inst.  P.A.,  Chemical  Patent 
Agent.  Sixth  Edition,  thoroughly  revised.  English  portion,  6d.; 
all  countries,  2s.  6d. 

“  Will  be  extremely  serviceable.” — Chemical  News. 

Patent  Offices — 6,  LORD  STREET,  LIVERPOOL,  and 
323,  HIGH  HOLBORN,  LONDON. 
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L.  OERTLJNG, 

TIJRNMILL  STREET 

/OPPOSITE  FARRINGDON  STREET\ 

V  STATION.  / 

MANUFACTURER  OF 

CHEMICAL;  ASSAY,  AND  BULLION 

balances 

[[Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 


f  ChUmcial  News, 
(  Sept.  T9, 1884. 


CHEMICAL  BALANCE, 

INTO.  2A. 

In  Glass  Case,  with  Steel  knife-edges 
working  on  Agate ;  to  carry  100 
Grammes  in  each  Pan,  and  turn 
distinctly  with  £  Milligramme, 
with  Pans  as  in  sketch  or  with 
stirrup-pans 

£6  :  15  :  0. 


COUNCIL  MEDAL,  1851.  FI  RST  CL  AS  S  M  ED  AL ,  1854  an  d  1 862. 


CALCUTTA  EXHIBITION,  1884. 


We  have  much  pleasure  in  announcing  that 

SILVER  AND  BRONZE  MEDALS 

have  been  awarded  to  us  for  our  Chemical  and  Physical  Apparatus,  Chemicals,  BALANCES 
and  WEIGHTS,  &c.,  &c.  _ _ 

F.  E.  BECKER  and  CO., 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C. 


CAUTION ! 


BECKER  &  SON’S  (Rotterdam) 

BALANCES  AND  WEIGHTS. 


T0WNS0N  Si  MERCER, 

89,  BISHOPSGATE  STREET  WITHIN,  LONDON, 
Wholesale  and  Export  Dealers  and  Manufacturers  of 
Chemical  and  Scientific  Apparatus,  Pure  Chemicals,  &c., 
for  General  Laboratory  use,  Assay,  Colleges,  &  Manufacturer  use,  &c. 

TOWNSON  and  MERCER’S  complete  Illustrated  Catalogue 
alphabetically  arranged,  250  pp.,  upwards  of  800  woodcuts,  price  2S.6d. 
Post  free  2s  6d.  Becker’s  List  of  Balances,  id.  for  postage. 


J.  WILSON, 

CHEMICAL  ENGINEER  AND  CONTRACTOR. 

(Established  1847.) 

Mr.  Wilson’s  long  experience  in  the  eredtion  of  almost  all 
descriptions  of  Chemical  Plant,  and  his  constant  attention  to  the 
gradual  development  of  all  improvements  places  him  in  the  front 
rank  in  this  department. 

ESTIMATES  GIVEN.  PLANS  MADE  TO  ORDER. 
Contracts  made  for  Hargreaves'  Patent,  at  home  or  abroad. 
ADDRESS— GREEN  WAY  ROAD,  RUNCORN. 

Qilicates  of  Soda  and  Potash  in  the  state  of 

^  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons ,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane, Tower 
Street .  E.C.,  who  hold  stock  ready  for  delivery 

BISULPHIDE  OF  CARBON, 

CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 
GXjYA^TTOlsr 
Near  MANCHESTER. 

A  NALYTICAL  AND  CONSULTING  CHE- 

11  mist.— Mr.  H.  S.  CARPENTER,  F.I.C.,  F.C.S.,  Member  of 
the  Society  of  Public  Analysts,  &c.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  &c. ;  also  of  articles  of  food  and 
drink,  drugs,  poisons,  gases,  waters,  &c.  Scale  of  Fees  forwarded  on 
application. — The  Metropolitan  Laboratory, 32,  HolbornViaduft,  E.C 

ANHYDROUS 
SULPHUROUS  ACID 

in  strong  Glass  Syphons,  with  Taps,  containing 
about  3  lbs.  each  ;  readily  applicable,  either  for 
purposes  of  research,  for  ledture  experiments, 
or  for  technical  use. 

A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 
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CHEMICAL  TEXT-BOOKS. 


“We  know  of  no  other  publishers  who  publish  a  series  of  works  suitable  for  all  classes  of  students 
from  the  beginning  to  the  most  advanced  pupils.  This  series  of  Messrs.  Churchill  includes  all  that  is 
required.” — Quarterly  Journal  of  Education. 


A  Manual  of  Physical  and  Inorganic  Che¬ 
mistry.  By  HENRY  WATTS,  B.A.,  F.R.S.  With  150  Wood 
Engravings,  and  Coloured  Spedtrum  Plate,  crown  8vo.  gs. 

Fownes  and  Watts’  Organic  Chemistry. 

Twelfth  Edition.  With  Engravings,  crown  8vo,  10s. 

Chemistry,  Inorganic  and  Organic.  By 

CHARLES  L.  BLOXAM,  Professor  of  Chemistry  in  King's 
College,  London.  Fifth  Edition.  With  292  Engravings,  8vo,  16s. 

By  the  same  Author, 

Laboratory  Teaching ;  or,  Progressive 

Exercises  in  Practical  Chemistry.  Fourth  Edition.  With  89 
Engravings,  crown  8vo,  5s.  6d. 

A  Primer  of  Chemistry.  By  Arthur  Vacher, 

Editor  of  “  Fresenius’  Chemical  Analysis.”  i8mo,  is. 

Valentin’s  Qualitative  Chemical  Analysis. 

Sixth  Edition,  by  W.  R.  HODGKINSON,  Ph.D.  (Wurzburg), 
Demonstrator  of  Pradtical  Chemistry  in  the  Science  Schools, 
South  Kensington,  Professor  of  Chemistry  and  Physics  in  the 
Royal  Military  Academy;  and  H.  M.  CHAPMAN,  Assistant- 
Demonstrator  of  Chemistry  in  the  Royal  School  of  Mines  and 
Normal  School  of  Science,  South  Kensington.  With  Engravings, 
8vo.  [In  October. 

Also,  by  Mr.  Valentin, 

Tables  for  the  Qualitative  Analysis  of 

SIMPLE  and  COMPOUND  SUBSTANCES,  both  in  the  Dry 
and  Wet  Way.  On  Indestrudtible  Paper.  8vo,  2s.  6d. 

Also, 

Five  Tables  in  Diagram  Size,  for  facilitating 

the  Study  of  Chemistry  in  the  Ledture-Rooms  and  Laboratory. 
The  Set,  5s.  6d. 


Practical  Chemistry  and  Qualitative  Inor- 

GANIC  ANALYSIS.  Specially  adapted  for  Schools  and  Col¬ 
leges.  By  FRANK  CLOWES,  D. Sc.  Professor  of  Chemistry  in 
University  College,  Nottingham.  Third  Edition,  with  En¬ 
gravings.  Post  8vo,  7s.  6d. 


A  Handbook  of  Modern  Chemistry,  In¬ 
organic  and  organic.  For  the  use  of  Students.  By  CHARLES 
M.  TIDY,  Professor  of  Chemistry  at  the  London  Hospital. 
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the  Urban  Sanitary  authority,  invite  Tenders  for  the  supply  of 
Disinfectants  for  a  period  of  one  year. 

Particulars  may  be  obtained  on  application  to  the  Borough  Sur¬ 
veyor,  Guildhall,  Swansea. 

Sealed  Tenders,  endorsed  “  Tenders  for  Disinfectants,”  to  be 
delivered  at  the  Town  Clerk’s  Office,  Swansea,  or  or  before  the  26th 
September  inst. 

The  lowest  or  any  Tender  will  not  necessarily  bs  accepted. 

JOHN  THOMAS,  Town  Clerk 
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5th  September,  1884* 


GAS  TAR. 


DPhe  Directors  of  the  Eastbourne  Gas  Company 

are  prepared  to  receive  TENDERS  for  the  TAR  made  at  their 
works  for  one  year  from  the  1st  November  next.  The  quantity  made 
iast  year  was  about  120,000  gallons.  The  Tar  to  be  taken  from  the 
Works  in  tanks  to  be  provided  by  the  contractor  and  at  his  own  risk. 
Tenders,  to  be  endorsed  “  Tenders  for  Tar,”  to  be  sent  to  the  under¬ 
signed  (at  whose  office  a  copy  of  the  contract  to  be  entered  into  may 
be  seen)  on  or  before  the  2nd  day  of  October  next. 

The  Directors  do  not  bind  themselves  to  accept  the  highest  or  any 
Tender. 

By  Order,  J.  H.  CAMPION  COLES, 

Eastbourne,  Secretary. 

nth  September,  1884. 

N.B.  There  is  a  siding  from  the  Railway  Station  to  the  Company’s 
Works. 
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drink,  drugs,  poisons,  gases,  waters,  &c  Scale  of  Fees  forwarded  on 
application. — The  Metropolitan  Laboratory, 32,  HolbornViaduCt,  E.C. 


THE  LONDON  HOSPITAL  and  MEDICAL 

COLLEGE,  Mile  End,  E. — The  SESSION  1884-5  will 
commence  on  Wednesday,  October  1st,  1884,  when  the  Prizes  for  the 
past  Session  and  the  Nursing  Probationers’  Prizeswill  be  distributed 
at  8  p.m.,  by  the  Right  Hon.  the  Lord  Mayor,  M.P.,  accompanied  by 
the  Lady  Mayoress.  There  will  be  a  Conversazione,  to  which  ah  past 
and  present  students  are  invited.  FOUR  ENTRANCE  SCHOLAR¬ 
SHIPS  value  £6 c,  £40,  £30,  and  £20,  will  be  offered  for  competition 
at  the  end  of  September  to  new  students.  Fees  for  Lectures  and 
Hospital  Practice,  go  guineas  in  one  payment,  or  100  guineas  in  three 
instalments.  All  resident  and  other  Hospital  appointments  are  free, 
and  the  holders  of  all  the  Res  dent  Appointments  are  provided  with 
rooms  and  board  entirely  free  of  expense.  The  Resident  Appoint¬ 
ments  consist  of  Five  House-Physiciancies,  Five  House-Surgeoncies, 
and  one  Accoucheursbip  ;  Two  Dressers  and  Two  Maternity  Pupils 
also  reside  in  the  Hospital.  Special  entries  may  be  made  for  Medical 
and  Surgical  Practice.  The  London  Hospital  is  now  in  direCt  com¬ 
munication  by  rail  and  tram  with  all  pa  ts  of  the  Metropolis,  and  the 
Melropolitan,  Distridt,  East  London,  and  South-Eastern  Railways 
have  stations  within  a  minute’s  walk  of  the  Hospital  and  College. 

For  prosperous  and  particulars  apply  personally  or  by  letter  to 

Mile  End,  E.  MUNRO  SCOTT,  Warden. 


Preliminary  Notice. — D.  V.  Steuart  in  Liquidation. — Important  Sale 
of  Land  and  Builcings,  known  as  the  Albert  Chemical  Works, 
situate  at  Clayton,  near  Manchester;  comprising  upwards  of 
2500  yards  of  Leasehold  Land,  together  with  the  Buildings,  Works, 
Sheds,  Storerooms,  Offices,  and  Two  Cottages  eredted  thereon; 
also  the  capital  Steam  Engine  Boiler,  Shafting,  and  other 
Machinery  fixed  therein;  costly  Condensing  Apparatus,  Lead, 
Copper,  and  Iron  Cisterns,  Tanks,  and  Barrels;  superior  Ammo- 
niacal  Liquor  Well,  constructed  to  hold  upwards  of  1000  tons; 
Stores,  Stock  in  Process,  Five  Canal  Boats,  Box  Carts,  Two  Spring 
Lurries,  Gears,  Working  Plant,  Tools,  and  other  Property,  the 
whole  in  most  excellent  condition,  and  capable  of  manufacturing 
from  45  to  50  tons  of  Sulphate  of  Ammonia  per  week. 

A  RTINGSTALL  &  HIND  beg  to  give  notice 

•FY  -(hat  they  are  favoured  with  instructions  from  Joseph  Affleck, 
trustee  herein,  to  prepare,  catalogue,  and  SELL  BY  AUCTION, 
about  the  end  of  the  present  month,  the  above  Valuable  PROPERTY, 
ARTICLES,  and  THINGS  (if  not  previously  disposed  of  by  private 
tieaty,  <  f  which  due  notice  will  be  given).— Descriptive  catalogues 
will  oe  issued  in  due  course  :  in  the  meantime,  for  full  particulars  and 
to  treat,  application  to  be  made  to  Joseph  Affleck,  chartered 
accountant,  No.  64,  Fountain  Street;  R.  W.  Stead,  Esq.,  solicitor, 
6,  Essex  Street;  or  to  the  Auctioneers,  at  their  offices,  No.  45, 
Princess  Street,  all  of  Manchester, 
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L.  OERTLING 

TURN  MILL  STREET 

/OPPOSITE  FARRINGDON  STREET) 

\  STATION.  > 

MANUFACTURER  OF 

CHEMICAL,  ASSAY,  AHD  BULLION 
BALANCES 

|Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment 
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CHEMICAL  BALANCE, 

3STO.  2A. 

In  Glass  Case,  with  Steel  knife-edges 
working  on  Agate ;  to  carry  100 
Grammes  in  each  Pan,  and  turn 
distinctly  with  4  Milligramme, 
with  Pans  as  in  sketch  or  with 
stirrup-pans 

£Q  :  15  :  0. 


intmem.  -  _  , 

COUNCIL  MEDAL,  1851.  FIRST  CLASS  MEDAL,  x854  and  1862. 


CALCUTTA  EXHIBITION,  1884. 


We  have  much  pleasure  in*  announcing  that 

SILVER  AND  BRONZE  MEDALS 

have  been  awarded  to  us  for  our  Chemical  and  Physical  Apparatus,  Chemicals,  BALANCES 
and  WEIGHTS,  &c.,  &c.  _  . 

F.  E.  BECKER  and  CO., 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C. _ 


CAUTION  ! 


BECKER  &  SON’S  (Rotterdam) 

BALANCES  AND  WEIGHTS. 


ANALYTICAL  BALANCE,  No.  n,  to  carry  ioo  grammes 
Agate  Bearings,  sensible  to  i-5th  milligramme,  Pans  and 
Bows  Nickel,  with  one  rider  apparatus .  £7  15  o 


"DECKER  AND  SONS  of  Rotterdam  beg  to 

-i— )  notify  that  they  have  no  connection  with  the  firm  of 
F.  E.  Becker  and  Co.,  of  34,  Maiden  Laoe,  and  caution  the  public 
that  Balances  and  Weights  of  their  own  manufacture  can  only  be 
obtained  from  their  Sole  Agents — 

TOWHSQN  *  MERCER, 

89,  BISHOPSGATE  STREET  WITHIN,  LONDON, 
Wholesale  and  Export  Dealers  and  Manufacturers  of 
Chemical  and  Scientific  Apparatus,  Pure  Chemicals,  &c., 
for  General  Laboratory  use,  Assay,  Colleges,  &  ManufaCtureruse,  &c. 

TOWNSON  and  MERCER’S  complete  Illustrated  Catalogue 
alphabetically  arranged,  250  pp.,  upwards  of  800  woodcuts,  price  2S.6d. 
F  ost  free  as  6d.  Becker’s  List  of  Balances,  xd.  for  postage. 


J.  WILSON, 

CHEMICAL  ENGINEER  AND  CONTRACTOR. 

(Established  1847.) 

Mr.  Wilson's  long  experience  in  the  erection  of  almost  all 
descriptions  of  Chemical  Plant,  and  his  constant  attention  to  the 
gradual  development  of  all  improvements  places  him  in  the  front 
rank  in  this  department. 

ESTIMATES  GIVEN.  PLANS  MADE  TO  ORDER. 
Contracts  made  for  Hargreaves'  Patent ,  at  home  or  abroad. 
ADDRESS-GREENWAY  ROAD,  RUNCORN. 

O.  G-TTXKE], 

BOOKBINDER, 

7  a,  Red  Lion  Court,  Fleet  Street,  London,  E.C. 

Special  facilities  for  binding  Scientific  Works,  Periodicals,  Pamphlets, 
&c.,  in  large  or  small  quantities. 

BISULPHIDE  OF  CARBON, 
CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 

CL  A.LLTOTST 

Near  MANCHESTER. 

ater-Glass,  oi  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY'S  Ardwick  Chemicrl 
Works  Manchester. 

ANHYDROUS 

SULPHUROUS  ACID 

in  strong  Glass  Syphons,  with  Taps,  containing 
about  3  lbs.  each  ;  readily  applicable,  either  for 
purposes  of  research,  for  ledture  experiments, 
or  for  technical  use. 

A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 
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Just  Published,  8vo.,  cloth,  5s. 

LliF'E  A1TD  WOPuKS 

OF 

THOMAS  GRAHAM,  D.C.L.,  F.R.S., 

Illustrated  by  Portrait,  64  Unpublished  Letters,  and  Abstradts  of 
all  his  Published  Papers:  prepared  for  the  Graham  Ledture  Com¬ 
mittee  of  the  Glasgow  Philosophical  Society 

BY 

Dr.  R.  ANGUS  SMITH,  LL.D.,  F.R.S. 


Edited  by  J.  J.  COLEMAN,  F.I.C.,  F.C.S. 


London  :  E.  and  F.  N.  SPON ,  16,  Charing  Cross. 
New  York:  15,  Murray  Street. 


'Jp  H  E  JOURNAL  OF  SCIENCE. 

Now  Ready,  No.  CXXX.,  for  OCTOBER,  Price  is.  6d. 
CONTENTS. 

1.  Moral  Epidemics  and  Contagions. 

2.  On  the  Distribution  of  Colours  in  the  Animal  World. 

3.  The  Health  Exhibition.  No.  III. 

4.  The  Influence  of  Heat  and  Light  upon  Vegetation. 

5.  The  Human  Face.  By  C.  Y.  Cliff. 

6.  The  Fundtions  of  the  Cerebrum. 

7.  The  Light  of  Fire-Flies. 

8.  Notes  on  Coccinella  Dispar  (common  Ladybird).  By  J.  W.  Slater. 

9.  The  Luminosity  of  Luciola  Italica. 

10.  The  Influence  of  Magnetism  on  the  Development  of  the  Embryo. 

Analyses  of  Books.  Correspondence.  Notes. 

London:  3,  Horse-Shoe  Court,  Ludgate  Hill. 

WORKS  BY  PROFESSOR  GALLOWAY. 


Established  1798. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manuladturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power, for  Irrigating,  Draining,  Mining, Rolling  Mills 
or  Water  Works  purposes,  and  Manufadturersof  every  description  ot 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  N orwegian , and  Spanish  Oresof  Im¬ 
proved  Construdtion. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheatersimproved  or  Oil  Tar  and  Resin  Refining. 

Steam  Sulphui  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  Madtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser,  Improved  Revolving  Copper  Calcining  Furnaces. 

Lists  sent  on  Application. 

Paotographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


Recently  published,  price  6s. 

A  TREATISE  ON  FUEL  :  Scientific  and 

Practical.  With  illustrations  drawn  to  scale. 

In  this  work  the  best  methods  of  estimating  the  heating-power  of 
fuel,  and  the  technical  examination  and  analysis  of  the  different 
varieties  of  coal  are  fully  described  :  and  among  the  illustrations 
drawn  to  scale  are  Siemens’s  Regenerative  Gas  Furnace,  Pyrometer, 
&c.,  with  complete  descriptions. 


Recently  published,  price  10s.  6d. 

pDUCATION,  SCIENTIFIC  and  TECH- 

'  NICAL:  or,  How  the  Inductive  Sciences  are  Taught,  and 
How  they  Ought  to  be  Taught. 


In  Preparation. 

THE  STUDENTS’  MANUAL  OF  THE 

1  NON-METALS. 

This  work  is  constructed  on  a  New  and  more  Systematic  Plan  than 
has  been  adopted  in  any  previous  Text-book  on  these  elements  and 
their  compounds. 

Publishers  :  TRUBNER  and  CO.,  London. 

NEW  PATENT  LAW. 


Just  published, 

UANDBOOK  OF  PATENT  LAW. 

By  W.  P.  THOMPSON,  F.  Inst.  P.A.,  Chemical  Patent 
Agent.  Sixth  Edition,  thoroughly  revised.  English  portion,  6d.; 
all  countries,  2s.  6d. 

“Will  be  extremely  serviceable.” — Chemical  News. 


Patent  Offices— 6,  LORD  STREET,  LIVERPOOL,  and 
323,  HIGH  HOLBORN,  LONDON. 


E.  J.  DAVEY 


(Printer  of  The  Chemical  News). 


Estimates  forwarded  for  all  descriptions  of 

Scientific,  tojpcal,  aufo  icnccat  Jrintinjj, 


-A  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

Hi  YYTnT  G  YYSTrdZICIRIEC 


(CARR’S  PATFNT), 

BAILEY’S  LABORATORY  MILL 

With  Wedgwood-ware  Pan  and  Runner.  For  Hand  or  Power. 
Suitable  for  Levigating  Chemicals,  Drugs,  Powders,  Minerals,  Paints, 
and  for  General  Laboratory  Purposes. 

Approved  by  some  of  the  most  eminent  Chemists,  and  awarded 
the  Silver  Prize  Medals  of  the  Manchester  and  Liverpool,  and  the 
Middleton  Agricultural  Shows. 


The  chief  feature  in  this  machine  is,  that  although  it  can  be 
turned  with  ease,  it  has  immense  fridtional  power  for  levigating  pur¬ 
poses.  This  is  caused  by  the  runner  beingdriven  at  a  much  greater 
speed  than  the  bowl.  The  surfaces  are  clean,  smooth,  and  durable. 

»  Dia.  of  Bowl,  18  ins.  Price,  £11  nett  cash,  delivered  in  Man- 
j  Chester.  This  Levigator  is  also  suitable  for  triturating  and  mixing 
'  Medicines,  Vegetable  Powders,  Ointments,  Paints,  Sugar,  Salt, 
Spices,  Herbs,  Mineral  Ores,  &c.;  and  will  grind  the  coarsest  emery 
into  a’nearly  impalpable  powder  in  a  few  seconds.  The  Pan  can  be 
tilted  for  emptying. 


BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C. 


W.  H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester 
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CALVERT’S 


6d.,  1/0,  and  1/6  Tin 
Dredgers ;  2/6, 4/0, 
6/0,  and  10/0 
Boxes. 


CARBOLIC 

Guaranteed  15 


01 
1 0 


The  cheapest  effedive  "O 

Disinfecting  Powder  for 

NIGHT  COMMODES,  CLOSETS,  MANURE  AND 
DUST  HEAPS,  KENNELS,  &  FOWLEIOUSES. 

Regularly  used  by  the  principal  British  Railway 
Companies,  Carriers,  Brewers,  Horsekeepers,  &c. 
Especially  useful  during  warm  weather,  as  flies  and  inserts 
will  not  approach  it,  whilst  it  purifies  the  air. 

F.  C.  CALVERT 


CALVERT’S 


In  6d.  and  is. 
Metal  Boxes. 


CARBOLI C 


SHAVING  &  TOOTH 

F.  Le  Gros  Clark,  Esq.,  F.R.S.,  QfTJI"P 

F.R.C.S.,  &c Consulting  Surgeon  to  Dvil* 

the  St.  Thomas  and  Great  Northern  Hospitals ,  London, 
says: — “I  was  so  pleased  with  your  Carbolic  Tooth 
Soap  that  I  recommend  it  to  my  patients.  It  leaves  a 
delicious  freshness  that  makes  it  a  pleasure  to  brush  the 
teeth  with  it.” 

CO.,  Manchester, 


Have  been  awarded  a  “  First  Class  Special  Merit  ”  Diploma  at  Melbourne  Exhibition  (Highest  Award), 
besides  Sixteen  Prize  Medals  and  Diplomas  previously  obtained. 


MAWSON  &  SWAN , 

Sole  Authorised  Makers  of 

STEAD’S  GAS  ANALYSIS  APPARATUS. 
STEAD’S  GAS  ASPIRATOR. 

STEAD'S  CHROMOMETER 

For  Colour  rests  of  Steel. 

STOCK’S  MILK  ANALYSIS  APPARATUS. 
STQCK’SGOMBINATQN  DISTILLATORY  APPARATUS. 

Also  Makers  of  other 

SPECIAL  CHEMICAL  APPARATUS,  &c. 

Price  Lists  free. 

CHEMICAL  APPARATUS  *  CHEMICALS, 

BERLIN,  GERMAN,  DRESDEN,  &  ENGLISH 
PORCELAIN  AND  EARTHENWARE  APPARATUS. 

BOHEMIAN,  GERMAN,  AND  ENGLISH 
GLASS  APPARATUS. 

Apparatus  for  use  in  Teaching  or  Experimenting  in  the 
Sciences  of  Chemistry,  Electricity,  Magnetism, 
Acoustics,  Light,  Heat,  Hydrostatics,  Mechanics,  &c. 

MAWSON  &  SWAN, 

Laboratory  Furnishers,  &c., 

MOSLEY  STREET,  HEWCASTU-OM-TYNE. 

GAS  TAPv. 

The  Directors  of  the  Eastbourne  Gas  Company 

are  prepared  to  receive  TENDERS  for  the  TAR  made  at  their 
works  for  one  year  from  the  1st  November  next.  The  quantity  made 
last  year  was  about  120,000  gallons.  The  Tar  to  be  taken  from  the 
Works  in  tanks  to  be  provided  by  the  contraaor  and  at  his  own  risk. 
Tenders  to  be  endorsed  “  Tenders  for  Tar,”  to  be  sent  to  the  under¬ 
signed  (at  whose  office  a  copy  of  the  ccntraU  to  be  entered  into  may 
be  s-en)  on  or  before  the  2nd  day  of  October  next. 

The  Diredtors  do  not  b i :  d  themselves  to  accept  the  highest  or  any 

Tender.  By  Order,  J.  H.  CAMPION  COLES, 

Eastbourne,  Secretary, 

nth  September,  1SS4. 

N.B.  There  is  a  siding  from  the  Railway  Station  to  the  Company’s 
Works. 


BICHROMATE 

OF  SODA. 


Potter  and  Higgin’s  Patent 

100  parts  equal  to  ioi — 104  parts 
Pure  Potassium  Bichromate. 


PERFECTLY  SOLUBLE  IN  ITS  OWN 
WEIGHT  OF  WATER. 

Is  used  in  place  of  the  Potash 
Salt  in  all  its  applications,  and 
gives  perfedt  satisfaction. 

Is  sold  in  large  or  small  lots  to  suit  consumers, 
packed  in  strong  5-cwt.  barrels. 


IS  LOWER  IN  PRICE  THAN  THE  POTASH  SALT. 


SOLE  MAKERS— 

E.  P.  POTTER  &  C0-, 

LITTLE  LEVER,  NEAR  BOLTON. 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry. 

17  Volumes;  from  November,  1842,  to  December,  1859. 
t  ddress, 11  Publisher,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  K.C. 


Silicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an i  20,  Water  Lane, Tower 
Street  E.C.,  who  hold  stock  ready  for  delivery, 
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EGLINTON  ALUM  CLAY 

(Similar  to,  but  containing  less  Iron  than,  BAUXITE). 


THE  EGLINTON  CHEMICAL  COMPANY,  Limited, 

MANUFACTURERS  OF 

BICHROMATE  OF  POTASH  &  BICHROMATE  OF  SODA, 
AND  BLEACHING-POWDER  OF  FINE  QUALITY, 

THE  EGLINTON  CO.  were  the  first  to  introduce  ALUM  CLAY  to  the  notice  of  the  Alum  Trade,  having  shipped 
their  first  cargoes  of  about  200  tons  in  April,  1875,  and  are  now  supplying  it  largely  to  Alum  Manufacturers  in  this 
country  and  in  America,  Germany,  and  Russia,  for  the  manufacture  of  Potash  Alum  and  Sulphate  of  Alumina. 

Being  Shipowners,  the  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee  regular  delivery  as  may  be  re¬ 
quired,  and  are  prepared  to  quote  a  price  f.o.b.  at  their  private  Harbours  at  Glenarm  and  Ballintoy ;  f.o.b.  at  Larne  or 
Belfast ;  or  delivered  at  Buyers’  Works,  in  bulk  or  in  bags,  ground  or  unground. 

AINALYSES  OP  ZDZETjIATfEfiELI  ES. 

Dried  at  2120  F. 


Extra  Quality. 

First  Quality. 

- N 

Second  Quality, 

Alumina  . 

65-oo  p.  ct. 

52-37  p.ct. 

43-41  p.  ct. 

Peroxide  of  Iron  . 

0-50  „ 

1-29  „ 

i'8i  „ 

Silica,  &c . 

4'5°  »> 

I9'24  „ 

34'35  » 

Water  of  combination  ... 

3°‘°°  >» 

»» 

20-52  „ 

IOO’OO 

10003 

100-09 

27,  St.  Vincent  Place,  Glasgow. 


WILLIAM  J.  A.  DONALD, 


Secy,  and  Com.  Man. 


SADLER,  FORBES,  ABBOTT,  &  CO.,  LIM., 

MIDDLESBBOUGH. 

Also  OLD  FORD ,  ORDNANCE  WHARF ,  SHOREHAM,  EAST  GREENWICH,  CARLTON, 

ULVERSTON,  PORTSMOUTH,  and  STOCKTON , 


LONDON  OFFICE-85,  GRACECHURCH  STREET,  E.C. 
TELEGRAPHIC  ADDRESS-ALIZARINE,  MIDDLESBROUGH  AND  LONDON. 


AT  A_ 

ALIZARINE  'S3.,. 

ANILINE  OILS. 

ANILINE  SALTS. 

MAGENTA  (non-arsenical  process.) 
BLUES  INDULINE. 

SAFRANINE.  SCARLETS. 

ORANGE.  BROWNS.  REDS. 
And  other  Tar  Colours. 

^  . — - - — 


sTU'PACTU'IbElSS 
ANTHRACENE.  BENZOLES. 
TOLUOL.  XYLOL. 

NAPHTHAS. 

NAPHTHALINE. 
BETA-NAPHTHOL. 
DINITRO-BENZOLE. 
NITRO-BENZOLE  (Mirbane) 
TOLUIDINE. 

XYLI  DINE. 


OXALIC  ACID. 

SULPHATE  OF  AMMONIA. 
LIQUOR  AMMONIA.  SODAS. 
POTASHES.  EPSOM  SALTS. 
TAR  OILS.  GREASES.  PITCH. 
CHEMICAL  MANURES. 
SULPHURIC,  NITRIC,  and 

HYDROCHLORIC  ACIDS, 
GELATINE,  &c.,  &c.,  &c. 


LLANDUDNO  IMPROVEMENT  COMMISSIONERS’ 
GAS  WORKS. 

'T'he  Water  and  Gas  Committee  are  prepared 

to  receive  Tenders  for  the  Surplus  Tar  a  -d  the  whole  of  the 
Ammoniacal  Liquor  produced  at  their  Works  fur  a  period  of  one 
year  from  1st  day  of  November  next. 

Forms  of  Tender  and  further  particulars  may  be  obtained  on  appli¬ 
cation  to  the  undersigned. 

Sealed  Tenders,  addressed  to  The  Chairman  of  the  Water  and  Gas 
Committee,  and  endorsed  “Tender  for  Tar’’  and  for  Liquor 
respectively,  to  be  delivered  at  this  Office  by  eith.r  of  the  postal 
deliveries  of  Wednesday,  8th  October  next. 

By  Order, 

„  .  .  (Signed)  T.  T.  MARKS,  C.E. 

Commissioners’  Offices,  Engineer. 

Llandudno. 

23rd  September,  1884. 


TO  TAR  AND  AMMONIA  DISTILLERS,  &c. 


T 


he  Oas  Committee  01  the  Huddersfield 

Corporation  are  prepared  to  receive  TENDERS  for  the  TAR 


and  AMMONIACAL  LIQUOR  made  at  their  Works,  for  one,  two,  or 
three  years,  from  the  xst  day  of  January,  1883,  or  such  other  term  as 
may  be  agreed  upon 

Particulars  respecting  quantity,  &c.,may  be  had  on  application  to 
the  Engineer,  at  the  Gasworks,  Huddersfield. 

Tenders,  addressed  to  me,  to  be  delivered,  or  sent  so  as  to  be 
received  at  the  Gasworks,  not  later  than  Monday,  the  6th  day  of 
October  next,  endorsed  “  Tender  for  Tar  and  Ammoniacal  Liquor.” 

By  Order  of  the  Committee, 

JOHN  BURGESS,  Engineer. 

Gas  Office,  Leeds  Road,  Huddersfield,  Sept.  10th,  1884. 


TTILTER-PRESS  offered  for  Sale,  with  12 

.chambers  (Johnson’s). — For  price,  where  to  view,  apply  to 
K.  L.  34,  Messrs.  Deacon’s,  Leadenhall  Street.  Would  take  a  good 
Vertical  Boiler  in  exchange. 
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C.  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 


LEAD  ASHES,  SULPHATE  OF  LEAD, 
LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 


A  Chemist,  with  many  years’  practical  experi- 

A-  ence  in  the  chemical  manufactures  of  England  and  Germany, 
and  with  first  class  references,  desires  a  position  as  Manager  or 
Partner  in  any  branch  of  the  Chemical  Industry. — Address,  S.32, 
care  of  C.  Birchall,  Advertising  Agent,  Liverpool. 

A  Danish  Chemist  (Dr.  Chem.),  32  years  of 

age,  gcod  analyst,  especially  for  manures,  and  competent  to 
undertake  the  manufacture  of  sulphuric  acid  and  the  dry  distillation 
of  wood,  wishes  situation  in  Works.  Best  certificates.  Speaks 
French,  German,  and  Danish. — Address,  C.  A.,  care  of  Mr.  H. 
Hagenip,  Copenhagen. 


MANURE  AND  GLUE  MILL. 

r^hemist,  Ph.D.,  American  by  birth,  at  present 

Manager  of  a  German  Mill,  seeks  Situation  for  permanency. 
Highest  references. — Address,  P.  W.,  care  of  W.  H.  Smith  and  Son, 
Blackfriars  Street,  Manchester. 


\7\  7anted,  a  suitable  appointment  by  a  Techni- 

’  *  cal  Chemist  with  long  pradtical  experience  in  Aniline  Dyes, 
especially  understanding  the  Manufadture  of  Azo-colours,  Indulines, 
and  Safranine. — Address,  L.,  Chemical  News  Office,  Boy  Court, 
Ludgate  Hill,  London,  E.C. 

VA,7 anted,  an  Engagement  in  Analytical  Che- 

’  _  _  mistry  or  allied  work.  Advertiser  has  had  sound  chemical 
training  and  considerable  practice  in  London  Laboratories,  also  in 
research  work. — Apply,  F.C.S.,  A.I.C.,  x,  Adelaide  Place,  London 
Bridge. 


PHOTOGRAPHIC  DRY-PLATE  MAKING. 

X\f  anted,  the  services  of  a  competent  Emulsion 

Maker  familiar  with  the  Gelatino-Bromide  Process.  Must 
have  had  thorough  laboratory  training,  and  be  possessed  of  sound 
chemical  knowledge. — Apply  to  E.  D.  G.,  Chemical  News  Office,  Boy 
Court,  Ludgate  Hill,  London,  E.C.,  stating  qualifications,  salary  re¬ 
quired,  age,  and  giving  references. 
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A  NALYTICAL  AND  CONSULTING  CHE- 

mist.  Mr.  H.  S.  CARPENTER,  F.TC.,  F.C.S.,  Member  of 
the  Society  of  Public  Analysts,  &c.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  &c. ;  also  of  articles  of  foot  and 
drink,  drugs,  poisons,  ga^es,  waters,  &c  Scale  cf  Fees  forw-arced  on 
application. — The  Metropolitan  Laboratory,  32,  HolbornViaduCt,  E.C. 


Preliminary  Notice.— D.  V.  Steuart  in  Liquidation.— Important  Sale 
of  Land  and  Buildings,  known  as  the  Albert  Chemical  Works, 
situate  at  Clayton,  near  Manchester;  comprising  upwards  of 
2500  yards  of  Leasehold  Land,  together  with  the  Buildings,  Works, 
Sheds,  Storerooms,  Offices,  and  Two  Cottages  ereCted  thereon  ; 
also  the  capital  Steam  Engine  Boiler,  Shafting,  and  other 
Machinery  fixed  therein;  costly  Condensing  Apparatus,  Lead, 
Copper,  and  Iron  Cisterns,  Tanks,  and  Barrels;  superior  Ammo- 
niacal  Liquor  Well,  constructed  to  hold  upwards  of  1000  tons  ; 
Stores,  Stock  in  Process,  Five  Canai  Boats,  Box  Carts,  Two  Spring 
Lurries,  Gears,  Working  Plant,  Tools,  and  other  Property,  the 
whole  in  most  excellent  condition,  and  capable  of  manufacturing 
from  45  to  50  tons  of  Sulphate  of  Ammonia  per  wTeek. 

A  RTINGSTALL  &  HIND  beg  to  give  notice 

that  they  are  favoured  with  instructions  from  Joseph  Affleck, 
trustee  herein,  to  prepare,  catalogue,  and  SELL  BY  AUCTION, 
about  the  end  of  the  present  month,  the  above  Valuable  PROPERTY 
ARTICLES,  and  THINGS  (if  not  previously  disposed  of  by'  private 
treaty,  of  which  due  notice  will  be  given). — Descriptive  catalogues 
will  be  issued  in  due  course  :  in  the  meantime,  for  full  particulars  and 
to  treat,  application  to  be  made  to  Joseph  Affleck,  chartered 
accountant,  No.  64,  Fountain  Street;  R.  W.  Stead,  Esq.,  solicitor, 
6,  Essex  Street;  or  to  the  Auctioneers,  at  their  offices,  No.  45, 
Princess  Street,  all  of  Manchester. 

ALUM  AND  SULPHURIC  ACID  WORKS. 

'T'O  BE  SOLD  by  Private  Treaty,  a  Large 

-*•  and  Valuable  Works  as  above.  A  gre;t  portion  of  the  plant 
has  recently  been  renewed,  and  is  in  excellent  working  condition. 
The  capacity  of  the  plant  and  other  particulars  may  be  ascertained 
from  John  Gibbs,  3,  High  Street,  Rotherham, 
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ANALYTICAL  BALANCE,  No.  11,  to  carry  100  grammes 
Agate  Bearings,  sensible  to  1-5U1  milligramme,  Pans  and 
Bows  Nickel,  with  one  rider  apparatus .  it  o 


BECKER  AND  SONS  of  Rotterdam  beg  to 

notify  that  they  have  no  conneftion  with  the  firm  of 
F.  E.  Becker  and  Co.,  of  34,  Maiden  Lane,  and  caution  the  public 
that  Balances  and  Weights  of  their  own  manufacture  can  only  be 
obtained  from  their  Sole  Agents— 

townson  &  mercer. 

89,  BISHOPSGATE  STREET  WITHIN,  LONDON, 
Wholesale  and  Export  Dealers  and  Manufacturers  of 
Chemical  and  Scientific- Apparatus,  Pure  Chemicals,  &c., 
for  General  Laboratory  use,  Assay,  Colleges,  &  Manufaftureruse,  &c. 

TOWNSON  and  MERCER’S  complete  Illustrated  Catalogue 
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gradual  development  of  all  improvements  places  him  in  the  front 
rank  in  this  department. 
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AND  BLEACHING-POWDER  OF  FINE  QUALITY, 
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.  E>eing  Shipowners,  the  EGLINTON  CHEMICAL  CO.,  Lim.,  can  guarantee  regular  delivery  as  may  be  re¬ 
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'T'he  Gas  Committee  of  the  Huddersfield 
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and  AMMONIACAL  LIQUOR  made  at  their  Works, for  one,  two,  or 
three  years,  from  the  1st  day  of  January,  1885,  or  such  other  term  as 
may  be  agreed  upon. 

Particulars  respecting  quantity,  &c.,may  be  had  on  application  to 
the  Engineer,  at  the  Gasworks,  Huddersfield. 

Tenders,  addressed  to  me,  to  be  delivered,  or  sent  so  as  to  be 
received  at  the  Gasworks,  not  later  than  Monday,  the  6th  day  of 
Odtober  next,  endorsed  “  Tender  for  Tar  and  Ammoniacal  Liquor.” 
By  Order  of  the  Committee, 

JOHN  BURGESS,  Engineer. 
Gas  Office,  Leeds  Road,  Huddersfield,  Sept,  10th,  1884. 


CREOSOTE  OIL 

Wanted  in  Quantities  f.co.  Hamburg  or  Dan  tzig. 

Samples,  stating  prices,  to  be  sent  to 

PAUL  REIZ, 

Halle,  Saale,  Germany. 

Silicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes 
supplied  on  best  terms_  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  1 20,  Water  Lane,Tower 
Street .  E.O.,  who  hold  stock  ready  for  delivery, 
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LEAD  PIPE. 
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MICROSCOPICAL  MANIPULATION 

By  W.  T.  SUFFOLK,  F.R.M.S. 

Illustrated  with  Forty-nine  Engravings  and  Seven  Lithographs. 


Chapter  1. — Construction  of  Microscope.  Chapter  II. — Mechanical  Processes.  Chapter  III. —  Mounting  Objedts 
Dry  and  in  Balsam.  Chapter  IV. — Mounting  Objefts  in  Fluid.  Chapter  V. — Illuminating  Apparatus. 
Chapter  VI. — Polarised  Light.  Chapter  VII.— Drawing  and  Micrometry.  Appendix. 
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Pure  Carbolic  Acid,  Cryst. at  42 

f  ,,  do.  Hydrate  of  : 

Medicinal  do.  Cryst.at  350  C. 
Commercial  do.No.i  ,,  35°  C. 

,,  do.  2  ,,  2Q°  C. 

,,  do.  3  ,,  1 C. 

, ,  do.  4  liquid  at  o°  C. 

Carbolic  Acid  Disinfecting  Powder. 


MANUFACTURERS  OP 
2  C.  I  Discovered  |  CARBOLIC  Acid 
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GOLD  MEDAL  PARIS,  1878 
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Sulpho-Phenates  &  Sulpho- 
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^  1  that  they  are  favoured  with  instructions  from  Joseph  Affleck 
trustee  herein,  to  prepare,  catalogue,  and  SELL  BY  AUCTION* 
about  the  end  of  the  present  month,  the  above  Valuable  PROPERTY* 
ARTICLES,  and  THINGS  (if  not  previously  disposed  of  by  private’ 
treaty,  of  which  due  notice  will  be  given). — Descriptive  catalogues 
will  be  issued  in  due  course  :  in  the  meantime,  for  full  particulars  and 
to  treat,  application  to  be  made  to  Joseph  Affleck,  chartered 
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E.C.,  and  Millwall,  E. 
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for  ridding  the  mouth  of 
the  aroma  of  tobacco,  the 
Tooth  Wash  or  Dento- 
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Brande  and  Cox’s  Dictionary  of  Science  and  Art,  3  vols.,  63s.,  27s.  6d. 
Crookes’s  Practical  Dyeing  (with  samples),  42s.,  £1  is. 

Kingzett’s  Animal  Chemistry  for  Scientific  chemists  i8s.,5s. 

Do.  Processes  of  Alkali  Trade,  with  recent  improvements  12s.,  6s. 
Richardson  and  Watts’s  Chem.  Technology,  5  vols  (’67),  £6  6s.,  £1  13s. 
Ditto,  (Manufacture,  &c.,  of  Acids,  Alkalies,  and  Salts  only),  3  vols! 

included  in  above  5  vols  ,  £4  4s.,  for  17s.  6d. 

Gmelin’s  Chemistry,  complete  set,  scarce  19  vols.  £20,  for  £7. 

WM.  F.  CLAY,  Bookseller,  2,  Teviot  Place,  Edinburgh. 

***  Communications  respectfully  invited  from  gentlemen  requiring 
any  second-hand  Books.  Books  purchased  or  exchanged. 

A  NALYTICALAND  CONSULTINGGHE^ 

P*-  mist.— Mr.  H.  S.  CARPENTE R,  F.I.C.,  F.C.S. ,  Member  of 
the  Society  of  Public  Analysts,  &c.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  &c. ;  also  of  articles  of  food  and 
drink,  drugs,  poisons,  gases,  waters,  & c.  Scale  of  Fees  forwarded  on 
application.— The  Metropolitan  Laboratory,  32,  HolbornViaduCt,  E.C. 


TO  CHEMICAL  MANUFACTURERS  AND  OTHERS. 

A  ppointment  wanted  by  Young  Gentleman, 

P*-  now  managing  practically  and  commercially  well-known  Che¬ 
mical  Works  in  the  North  of  England.  Personally  acquainted  with 
leading  London  and  Manchester  merchants  and  brokers  in  the  trade. 
Well  connected,  and  can  give  the  highest  references,  and  security  or 
guarantee  if  required.— Address,  “  Beta,”  care  of  Housekeeper,  4, 
Austinfriars,  London,  E.C. 


PHOTOGRAPHIC  DRY-PLATE  MAKING. 


VYTanted,  the  services  of  a  competent  Emulsion 

’  ’  Maker  familiar  with  the  Gelatino-Bromide  Process.  Must 


have  had  thorough  laboratory  training,  and  be  possessed  of  sound 
chemical  knowledge. — Apply  to  E.  D.  G.,  Chemical  News  Office 
Boy  Court,  Ludgate  Hill,  London,  E.C.,  stating  qualifications,  salary 
required,  age,  and  giving  references. 


INSTITUTE  of  CHEMISTRY  of  GREAT 

BRITAIN  AND  IRELAND. 


Examinations  in  Practical  Chemistry  for  the  Associateship  of  the 
Institute  will  be  held  in  June  and  July,  1885,  at  London,  Bristol,  Bir¬ 
mingham,  Dublin,  Glasgow, and  Manchester.  Candidates  are  required 
to  produce  evidence  of  having  passed  through  a  course  of  three  years’ 
training  in  Chemistry,  Physics,  and  Mathematics,  at  one  of  the  Col¬ 
leges  approved  by  the  Council.  According  to  the  regnlations  every 
candidate  must  also  pass  an  examination  in  Practical  Chemistry, 
conducted  by  a  special  Examiner  appointed  by  the  Council,  before  tie 
can  be  admitted  to  the  Associateship. 

Full  particulars  may  be  obtained  on  application  to  the  Secretary, 
Mr.  CHARLES  E.  GROVES,  F.R.S.,  at  the  Offices  of  the  Institute 
g,  Ade:phi  Terrace,  London,  W.C, 
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L.  OERTLING, 

TIJRNMILL  STREET 

/OPPOSITE  FARRINGDON  STREET) 

(  STATION.  > 

MANUFACTURER  OF 

CHEMICAL.  ASSAY,  AHB  BULLION 
BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 

COUNCIL  MEDAL,  1851 


(  Chemical  News, 
l  Nov.  14,  1884. 


CHEMICAL  BALANCE, 

USTO.  2A. 

In  Glass  Case,  with  Steel  knife-edges 
working  on  Agate ;  to  carry  100 
Grammes  in  each  Pan,  and  turn 
distinctly  with  £  Milligramme, 
with  Pans  as  in  sketch  or  with 


stirrup-pans 

£6 


FIRST  CLASS  MEDAL,  i854  and  1862. 


15  :  0. 


CHEMICAL  OR  PHYSICAL  APPARATUS, 


PURE  CHEMICALS, 

PRECISION  BALANCES  AND  WEIGHTS. 

Price  Lists  on  application,  Price  is. 

F.  E.  BECKER  and  CO., 

34,  Maiden  Lane,  Covent  Garden,  London,  W.C. 


CAUTION! 


BECKER  &  SON’S  (Rotterdam) 

BALANCES  ANn  WEIGHTS. 


BECKER  AND  SONS  of  Rotterdam  beg  to 

notify  that  they  have  no  connedtion  with  the  firm  of 
F  E.  Becker  and  Co.,  of  34,  Maiden  Lane,  and  caution  the  public 
that  Balances  and  Weights  of  thejr  own  manufacture  can  only  be 
obtained  from  their  Sole  Agents— 

TOWNSON  &  MERCER, 

89,  BISHOPSGATE  STREET  WITHIN,  LONDON, 
Wholesale  and  Export  Dealers  and  Manufacturers  of 
Chemical  and  Scientific  Apparatus,  Pure  Chemicals,  &c., 
for  General  Laboratory  use  Assay,  Colleges,  &  Manufacturer  use,  &c. 
- . — - -  -  — 

TOWNSON  and  MERCER’S  complete  Illustrated  Catalogue 
a  phabetically  arranged,  250  pp.,  upwards  of  800  woodcuts,  price  2s.6d. 
post  free  as,  6d,  Becker’s  List  of  Balances,  rd.  for  postage. 


J,  WILSON, 

CHEMICAL  ENGINEER  AND  CONTRACTOR. 

(Established  1847.) 

Mr.  Wilson’s  long  experience  in  the  eredtion  of  almost  all 
descriptions  of  Chemical  Plant,  and  his  constant  attention  to  the 
gradual  development  of  all  improvements  places  him  in  the  front 
rank  in  this  department. 

ESTIMATES  GIVEN.  PLANS  MADE  TO  ORDER. 
Contracts  made  for  Hargreaves’  Patent,  at  home  or  abroad. 
ADDRESS-GREEN  WAY  ROAD,  RUNCORN. 

O.  Gr  IT  ID  IE  , 

BOOKBINDER, 

7  a,  Red  Lion  Court,  Fleet  Street,  London,  E.C. 

Special  facilities  for  binding  Scientific  Works,  Periodicals,  Pamphlet 
&c.,  in  large  or  small  quantities. 

BISULPHIDE  OF  CARBON, 
CHLORIDE  OF  SULPHUR. 

FRANKLIN  BARROW, 
CLAYTON 
Near  MANCHESTER. 

\A,7ater-Glass,  or  Soluble  Silicates  of  Soda 

'  ’  and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEYS  Ardwick  Cheinrrtl 

Vork'  Manchester 

ANHYDROUS 

SULPHUROUS  ACID 

in  strong  Glass  Syphons,  with  Taps,  containing 
about  3  lbs.  each  ;  readily  applicable,  either  for 
purposes  of  research,  for  ledture  experiments, 
or  for  technical  use. 

A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 
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PHILIP  HARRIS  8l  00., 

MAITUFACTURUnTG-  chemists 

BIRMINGHAM* 


Chemical  Apparatus  of  every  description  for  Scientific  Research,  Analytical  Work 

and  Science  Teaching.  ’ 

^TTZEaiE  CHEMICALS. 

SPECIALITIES*— Harris  &  Co.’s  POLARIMETER  (on  Laurent’s  principle),  graduated 

m  angular  degrees,  vernier  reading  to  minutes.  Complete,  with 
200  m.m.  Tube  ...  ^  ’ 

BUNTE’S  TECHNICAL  GAS  ANALYSIS  APPARATUS.  Com° 
plete,  with  Instructions.  ...  ...  r  TO  R 

STANDARD  SOLUTIONS,  Guaranteed  accurate. 

Entirely  Revised  Catalogue  of  Apparatus  ar.d  Chemicals  in  course  of  preparation. 

PHILIP  HARRIS  and  C0.,  9,  Bull  Ring,  Birmingham. 
SADLER,  FORBES,  ABBOTT,  &  CO  L1M 

4,  nfn™  MIDDLESBROUGH.  ’  ’ 

so  OLD  FORD,  E.,  ORDNANCE  WHARF,  SHOREHAM,  EAST  GREENWICH  CARLTON 

ULVERSTON,  PORTSMOUTH,  and  STOCKTON  ’ 

LONDON  OFFICE  -  85,  GRACECHURCH  STREET  E  C 

TELEGRAPHIC  ADDRESS-ALIZARINE,  MIDDLESBROUGH  AND  LONDON.’ 


IIVE  YY 

ALIZARINE  too. 

ANILINE  OILS. 

ANILINE  SALTS. 

MAGENTA  (non-arsenical  process.) 
BLUES  INDULINE. 

SAFRANINE.  scarlets. 

ORANGE.  BROWNS.  REDS. 
And  other  Tar  Colours. 


httpacttthshs 

ANTHRACENE.  BENZOLES 
TOLUOL.  XYLOL. 

NAPHTHAS. 

NAPHTHALINE. 
BETA-NAPHTHOL. 

DINI IRO-BENZOLE. 

NI I  RO-BENZOLE  (Mirbane) 
TOLUIDINE. 

XYLI  DINE. 


OXALIC  ACID. 

SULPHATE  OF  AMMONIA. 
LIQUOR  AMMONIA.  SODAS 
POTASHES.  EPSOM  SALTs! 
TAR  OILS.  GREASES.  PITCH 
CHEMICAL  MANURES. 
SULPHURIC,  NITRIC,  and 

HYDROCHLORIC  ACIDS 
GELATINE,  &c.,  &c.,  &c. 


MR.  J  •  s  .  MERRY, 

ASSAYER  AND  ANALYTICAL  CHEMIST, 

S  WA  N  S  E  A  . 


PATENTS. 

W.  P.  THOMPSON,  C.E.,  F.  Ins*-.,  P.A.  (M.S.C.I.), 

Agent  for  Procuring  British  and  Foreign  Patents, 

6,  Lord  Street,  Liverpool, 

MAIN  SPECIALITY— CHEMICAL. 

Private  Laboratory  kept  for  Scientific  Research.  Principal  Chemical 
Assistant,  H.  Jones,  F.C.S. 

Manual  t  f  Instructions  Gratis. 

London  Office :  W.  P.  Thompson  &  Boult,  323,  Higt  Holborn. 

E.  J.  DAVEY 

(. Printer  of  The  Chemical  News). 


Estimates  forwarded  for  all  descriptions  of 

fcjpal,  ait))  fen!  frMiixf, 

BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C. 


THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 


Edited  by  WILLIAM  CROOKES,  F.R.S. 

Published  every  Friday.  Price  4d.  Annual  Subscripiton,  post  free 
including  Indices,  £1.  ’ 

CHARGES  FOR  ADVERTISEMENTS. 

Fivelines  incolumn  (aboutio  wordstoline' 

Each  additional  line .  n  n  r 

Wholecolumn  .  '*  T  xb 

Whole  page  ..  .  ”  "  1  X*  ° 

A  reduction  made  for  a  series  of  insertions 
Cheques  and  Post-Office  Orders,  crossed  “London  anj 

Bank, ’’payable  to  the  orderof  William  Crookes.  d  County 

BOY  COURT,  LUDGATE  HILL,  LONDON,  EC 


Silicates  of  Soda  and  Potash  in  the  state  of 

,  Soluble  Glass,  orin  CONCENTRATED  SOLUTION  nf  fi  . 
quality,  suited  for  the  Manufacture  of  Soap  and  othQB„™J  St 
supplied  on  best  terms  by  W  GOSSAGE  and  Snna P£SeS’ 
Works  Widnes,  Lancashire.  Sons,  Soap 

London  Agents,  COSTE  and  Co.,  ig  an  I  20,  Water  I  anP 
street  E.C,,  who  hold  stock  ready  for  delivery  ^  Lane'  Tower 


IV 


A  dvertisements. 


j  Chemical  N  ews, 
t  Nov.  14, 1884. 


MOTTERSHEAD  &  CO. 

(S.  PAINE  and  F.  B.  BENGER), 

GENERAL  LABORATORY  ^FURNISHERS, 

MANUFACTURERS,  IMPORTERS,  AND  AGENTS. 

BOHEMIAN  AND  GERMAN  GLASS  AND  PORCELAIN  APPARATUS. 

THERMOMETERS,  HYDROMETERS,  BURETTES,  EUDIOMETERS,  MEASURES. 

AND  OTHER  GRADUATED  APPARATUS. 

PLAIN  AND  STOPPERED  BOTTLES  OF  ENGLISH  AND  FOREIGN  MANUFACTURE. 

CLEAR  GLASS  DITTO  FOR  SAMPLES. 

AND  COMMERCIAL  CHEMICALS,  REAGENTS,  &c. 

OERTLING’S  CHEMICAL  BALANCES  AND  WEIGHTS. 

WELL-MADE  APPARATUS  OF  WOOD,  IRON,  BRASS,  &c.,  AND  ALL  THE  MISCELLANEOUS  REQUIREMENTS 

OF  THE  LABORATORY. 


PURE 


A  TOTTERSHEAD  &  CO.  also  direft  attention  to  their  large  stock  of  ELECTRICAL  APPARATUS,  including 
M  BATTERIES  and  FITTINGS  of  all  kinds,  INDUCTION  COILS  GEISSLER'S  VACUUM  TUBES 
of  various  forms,  VOSS  and  other  Machines,  ELECTRIC  BELLS  and  FITTINGS,  INSULATED 

WIRE,  &c.,  &c.  price  LISTS  FREE  ON  APPLICATION. 
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7,  Exchange  St.,  and  10,  Half  Moon  St., 

MANCHESTER. 


In  Royal  8vo.,  Price  3s.  6 cl.  cloth  ( Post  free,  3s.  10 d., 

M  IC  ROSCO  P I  C  A L  M  AN  I  P U  L  ATI  0  N. 

By  W.  T.  SUFFOLK,  F.R.M.S. 

Illustrated  with  Forty-nine  Engravings  and  Seven  Lithographs. 

Chanter  I  —  Construction  of  Microscope.  Chapter  II.— Mechanical  Processes.  Chapter  III.  Mounting  Objects 
Dry  and  in  Balsam.  Chapter  lV.-Mounting  Objects  in  Fluid.  Chapter  V. -Illuminating  Apparatus. 
Chapter  VI.— Polarised  Light.  Chapter  VII.— Drawing  and  Micrometry.  Appendix. 

London  :  E.  J.  DAVEY,  Boy  Court,  Ludgate  Hill,  E.C. 


KncTOk.Es,  CHARLES  LOWE  &  C0„ 

Reddish  and  Bradfold, 

MANCHESTER.  (Established  i860.) 

BRONZE  MEDAL,  PARIS,  1867. 
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RE  Carbolic  Acid,  Cryst.at  ^-2  U.  ^ 
|(  do.  Hydrateof 


Medicinal 

Commercial 


do.  Cryst.at  35" 
do.  No.  1  , ,  35' 

do.  2  ,,  2T 

do.  3  ,,  12“ 

do.  4  liquid  as  o' 


manufacturers  of 

Discovered  CARBOLIC  ACID  GLYCERINE 
Solutions. 

C.  Cresylic  Acid. 

C.  Sulpho-Phenic  Acid  (Cryst.) 

C.  I  Sulpho-Phenates  &  Sulpho- 

C.  CresylatesofSoda,  Potash  , 

C.  Zinc, Iron, and  Alumina. 


TOWN  OFFICES  : 

43,  Piccadilly, 
MANCHESTER. 

GOLD  MEDAL,  PARIS,  1878 


Carbolic  Acid  Disinfecting  Powder. 

Ljoh¥cliff, 

STONEWARE  MAKER, 

IR/U'ilSr  OOIR/ET  _ 


Benzol  (Cryst,). 
Anthracene . 
Naphthaline. 

Picric  Acid  (Cryst. 

and  Paste) . 

Aurine  (Rosolic  Acid 
Cake  and  Solution. 


FIRE  BRICKS, 
GAS  RETORTS, 
GLAZED  BRICKS, 
RECEIVERS,  PANS, 
WORMS,  TAPS,  &c.,  &c, 


JOHN  CLIFF  &  SONS 

7,  Wellington  St., 

LEEDS. 
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C.  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 
COPPER  MATTE,  TIN  ASHES,  &c., 
and  DROSS  or  ORES  containing 
COPPER,  LEAD,  AND  ANTIMONY. 


CHEMIST,  ASSISTANT-MANAGER,  OR  MANAGER. 

A  dvertiser,  experienced  in  Vitriol  making  and 

rectifying,  Bleach,  Soda  Ash,  Crystals,  and  Caustic, — received 
Chemistry  training  at  Royal  School  of  Mines,  London,— is  open  to 
engage,  preferably  where  opportunity  would  be  given  for  experiment 
and  scientific  research.— Please  address,  R.  S.  M.,  Chemical  News 
Office,  Boy  Court,  Ludgate  Hill,  London,  E.C. 

BONE  CHARCOAL  WORKS. 

A  dvertiser  requires  re-engagement  as  Manager. 

Patentee  of  improved  system  of  manufacture  (and  re-burning 
of  same),  which  yields  double  the  Carbon  and  Ammonia,  and  no 
Bone-oil.— Address, “  Engineer,  F. C.S. ,23,  Latham  Street,  Liverpool. 

'TECHNICAL  CHEMIST,  with  a  long  prac- 

tical  experience  in  the  manufacture  of  ANILINE  DYES,  is 
open  for  an  engagement.  First-mass  references. — M.  M.,  Chemical 
News  Office,  Boy  Couif,  Ludgate  Hill,  London,  E.C. 

for  2000  to  3000  tons  of 

.  „  ,  148°  Tw.,  delivered  at  a  Works  in 

South  Lancashire  during  1885.  — Apply  C.N.,  Chemical  News  Office, 
Boy  Court,  Ludgate  Hill,  London,  E.C. 

’\A/’anted,  an  Analytical  Chemist  by  Mine 

*  '  Owners  in  Bilbao,  Spain. — Apply  by  letter,  stating  age, 
terms,  and  qualifications,  to  Messrs.  Hammond  and  Co.,  117,  Bishops- 
gate  Street,  Within,  London. 

V\7'anted,  for  a  Youth  aged  16,  who  has  a 

*  '  knowledge  of,  and  a  great  liking  for,  chemistry  and  electricity 
and  magnetism,  a  Situation  in  a  Chemical  Laboratory.  Has  taken 
first-class  certificates  in  these  subjects  from  the  Science  and  Art 
Department. — W.  J.  S.,  74,  Great  Chart  Street,  East  Road,  N. 

PHOTOGRAPHIC  DRY-PLATE  MAKING. 

\AJ anted,  the  services  of  a  competent  Emulsion 

’  ’  Maker  familiar  with  the  Gelatine-Bromide  Process.  Must 
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VA/’anted,  Quotation  f 

*  '  Vitriol,  of  good  colour, 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

1  SECOND  EDITION. 

Price  4 s.  7 d.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE 
Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts 
Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street 
London.  W.C. 

A  NAIATICAL  AND  CONSULTING  CIIE- 

■7  \  mist.— Mr.  H.  S.  CARPENTER,  F.I  C.,  F.C.S.,  Member  of 
the  Society  of  Public  Analysts,  &c.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  &c.  ;  also  of  articles  of  food  and 
drink,  drugs,  poisons,  gases,  waters,  &c.  Scale  of  Fees  forwarded  on 
application.— The  Metropolitan  Laboratory, 32,  HolbornViadudt,  E.C. 

T N STITUTE  of  CHEMISTRY^TgREAT 

A  BRITAIN  AND  IRELAND. 

Examinations  in  Practical  Chemistry  for  the  Associateship  of  the 
Institute  will  be  held  in  June  and  July,  1885,  at  London,  Bristol,  Bir¬ 
mingham,  Dublin,  Glasgow, and  Manchester.  Candidates  are  required 
to  produce  evidence  of  having  passed  through  a  course  of  three  years’ 
training  in  Chemistry,  Physics,  and  Mathematics,  at  one  of  the  Col¬ 
leges  approved  by  the  Council.  According  to  the  regnlations  every 
candidate  must  also  pass  an  examination  in  Pradtical  Chemistry 
conduced  by  a  special  Examiner  appointed  by  the  Council,  before  lie’ 
can  be  admitLd  to  the  Associateship. 

.  .Fu'IT{Jf^t'rC?-1?;rSr.m?Vb^  obtained  on  application  to  the  Secretary, 

MrqCHvETES  E',GR?VEYk  F-R-s->  at  the  Offices  of  the  Institute 
9,  Ade  phi  Terrace,  London,  W.C. 

TO  DISTILLERS,  MANUFACTURING  CHEMISTS,  &c. 

pOR  SALE. — One  five-hundred  gallon  Steam 

Redtifying  Still,  with  Carter’s  improved  head,  swan  neck  and 
arm  pipes,  condenser  and  tank,  copper  steam  coil,  inlet  and  outlet 
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caieerwas  cut  short  almost  at  its  commencement,  and ’during  a 
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Subscriptions  may  be  forwarred  to  Dr.  Hodgkinson,  at  the  Roval 
School  of  Mines,  South  Kensington,  or  to  “  The  Frank  Hatton 
Prize  FTind,”  London  and  Provincial  Bank.  Sussex  Place  S  W 
Subscriptions  already  announced  ..  £130*0' o’ 
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out  charge,  and  give  evidence  if  required,  on  all  articles  sent  to  him 
by  the  Police  under  the  said  Aft.  A  Salary  or  annual  sum  of  £100, 
and  £ 1 5  allowance  for  Chemicals,  will  be  paid  him.  A  Room  at  the 
Police  Station  at  Cheltenham  is  provided  as  a  Laboratory.  He  will 
be  further  required  to  analyse  all  articles  or  things  unprovided  for  by 
statute  which  shall  be  sent  to  him,  on  a  scale  of  charges  to  be  sub¬ 
mitted  by  him  to  the  Court  of  Quarter  Sessions,  and  to  be  approved 
by  such  Court. 

Applications,  with  testimonials  annexed,  are  to  be  sent  to  ihe  Clerk 
of  the  Peace  for  this  county  before  the  13th  day  of  December  next. 

FRANCIS  EDWARD  GUISE, 

Clerk  of  the  Peace. 

Shirehall,  Gloucester,  21st  November,  1884. 

Analytical  and  consulting  che- 

•CL  mist. — Mr.  H.  S.  CARPENTER,  F.I.C.,  F.C.S.,  Member  of 
the  Society  of  Public  Analysts,  &c.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  &c,  ;  also  of  articles  of  fool  and 
drink,  drugs,  poisons,  gases,  waters,  &c.  Scale  of  Fees  forwarded  on 
application.- — The  Metropolitan  Laboratory,  32,  HolbornViaduft,  E  C. 

PHOTOGRAPHIC  DRY-PLATE  MAKING. 

YAT  anted,  the  services  of  a  competent  Emulsion 

’  '  Maker  familiar  with  the  Gelatino-Bromide  Process.  Must 
have  had  thorough  laboratory  training,  and  be  possessed  of  round 
chemical  knowledge.— Apply  to  E.  D.  G.,  Chemical  News  Office 
Boy  Court,  Ludgate  Hill,  London,  E.C.,  stating  qualifications,  salary 
required,  age,  and  giving  references. 
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/OPPOSITE  FARRINGDON  STREET) 

V  STATION.  ' 
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CHEMICAL,  ASSAY,  AND  BULLION 

BALANCES 

Maker  to  the  Bank  of  England,  Assay  Office 
of  the  Royal  Mint,  &c.,  &c. 

By  Appointment. 

COUNCIL  MEDAL,  1851 
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CHEMICAL  BALANCE 

HJTO.  2A. 

In  Glass  Case,  with  Steel  knife-edges 
working  on  Agate ;  to  carry  100 
Grammes  in  each  Pan,  and  turn 
distinctly  with  |  Milligramme, 
with  Pans  as  in  sketch  or  with 
stirrup-pans 

£6  :  15  :  0. 


FIRST  CLASS  MED  AL  ,  1854  and  1862. 


CHEMICAL  AND  PHYSICAL  APPARATUS, 


PURE  CHEMICALS, 
PRECISION  BALANCES  AND  WEIGHTS 

Price  Lists  on  application,  Price  is. 

F.  E.  BECKER  and  CO., 


34,  Maiden  Lane,  Covent 

CAUTION"! 


BECKER  &  SON’S  (Rotterdam) 

BALANCES  ANH  WEIGHTS. 


ANALYTICAL  BALANCE,  No.  n,  to  carry  100  grammes 
Agate  Bearings,  sensible  to  i-5th  milligramme,  Pans  and 
Bows  Nickel,  with  one  rider  apparatus  ..  ..  ..  £7  15  0 


BECKER  AND  SONS  of  Rotterdam  beg  to 

notify  that  they  have  no  connexion  with  the  firm  of 
F.  E.  Becker  and  Co.,  of  34,  Maiden  Laue,  and  caution  the  public 
that  Balances  and  Weights  of  their  own  manufafture  can  only  be 
obtained  from  their  Sole  Agents — 

T0WNS0N  *  MERGER, 

8g,  BISHOPSGATE  STREET  V  [THIN,  LONDON, 
Wholesale  and  Export  Dealers  and  Manufacturers  of 
Chemical  and  Scientific  Apparatus,  Pure  Chemicals,  &c., 
for  General  Laboratory  usr ,  Assay,  Colleges,  &  Manufafturer  use,  &c. 

TOWNSON  and  MERCER’S  complete  Illustrated  Catalogue 
a'phabetically  arranged,  250  pp.,  upwards  of  800  woodcuts,  price  2S. 6d. 
post  free  2s.  6d.  Becker’s  List  of  Balances,  id.  for  postage. 


Garden,  London,  W.C. 

J,  WILSON, 

CHEMICAL  ENGINEER  AND  CONTRACTOR. 

(Established  1847.) 

Mr.  Wilson’s  long  experience  in  the  ereftion  of  almost  all 
descriptions  of  Chemical  Plant,  and  his  constant  attention  to  the 
gradual  development  of  all  improvements  places  him  in  the  front 
rank  in  this  department. 

ESTIMATES  GIVEN.  PLANS  MADE  TO  ORDER. 
Contracts  made  for  Hargreaves'  Patent,  at  home  or  abroad. 
ADDRESS-GREENWAY  ROAD,  RUNCORN. 

O.  GYDE, 

BOOKBINDER, 

7  a,  Red  Lion  Court,  Fleet  Street,  London,  E.C. 

Special  facilities  for  binding  Scientific  Works,  Periodicals,  Pamphlet 
&c.,  in  large  or  small  quantities. 

BISULPHIDE  OF  CARBON, 

CHLORIDE  OF  SULPHUR. 


FRANKLIN  BARROW, 
CLAYTON 
Near  MANCHESTER. 

ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEYS  Ardwick  Chemical 
Works  Manchester. 

ANHYDROUS 

SULPHUROUS  ACID 

in  strong  Glass  Syphons,  with  Taps,  containing 
about  3  lbs.  each  ;  readily  applicable,  either  for 
purposes  of  research,  for  ledture  experiments, 
or  for  technical  use. 

A.  BOAKE  &  CO., 

STRATFORD,  LONDON,  E. 
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PHILIP  HARRIS  Si  GO., 

MAlTUFAOTUH,I2SrG  CHEMISTS, 

BIRMINGHAM, 


Chemical  Apparatus  of  every  description  for  Scientific  Research ,  Analytical  Work, 

and  Science  Teaching. 


IP  TT  IK  IE  CHEMICALS. 

SPECIALITIES  - Harris  &  Co.’s  POLARIMETER  (on  Laurent’s  principle),  graduated 

in  angular  degrees,  vernier  reading  to  minutes.  Complete,  with 
200  m.m.  Tube  ...  ...  ...  ...  /8  1^  o 

BUNTE’S  TECHNICAL  GAS  ANALYSIS  APPARATUS.  Com¬ 
plete,  with  Instructions.  ...  ...  ...  .  A  I2  6 

STANDARD  SOLUTIONS,  Guaranteed  accurate. 


Entirely  Revised  Catalogue  of  Apparatus  and  Chemicals  in  course  of  preparation. 

PHILIP  HARRIS  and  €0.,  9,  Bull  Ring,  Birmingham. 


SADLER,  FORBES,  ABBOTT,  &  CO.,  LIM., 

-|\yp  ~|~  ~[ — )  — )  ~p  t  ~p~i  Q  ~| — >  "pj”  (0-  ~T~p 

Also  OLD  FORD,  E.,  ORDNANCE  WHARF,  SHOREHAM,  EAST  GREENWICH,  CARLTON, 

ULVERSTON,  PORTSMOUTH,  and  STOCKTON. 


LONDON  OFFICE-85,  GRACECHURCH  STREET,  E.C, 

TELEGRAPHIC  ADDRESS-ALIZARINE,  MIDDLESBROUGH  AND  LONDON. 


dVE  YY 

ALIZARINE^. 

ANILINE  OILS. 

ANILINE  SALTS. 

MAGENTA  (non-arsenical  process.) 
BLUES  INDULINE. 

SAFRANINE.  SCARLETS. 

ORANGE.  BROWNS.  REDS. 
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NITRO-BENZOLE  (Mirbane) 
TOLUIDINE. 

XYLI  DINE. 


OXALIC  ACID. 

SULPHATE  OF  AMMONIA. 
LIQUOR  AMMONIA.  SODAS. 
POTASHES.  EPSOM  SALTS. 
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CHEMICAL  MANURES. 
SULPHURIC,  NITRIC,  and 

HYDROCHLORIC  ACIDS, 
GELATINE,  &c.,  &c.,  &c. 


PATENTS. 

W.  P.  THOMPSON,  C.E.,  F.  Inst.,  P.A.  (M.S.C.I.), 

Agent  for  Procuring  British  and  Foreign  Patents, 

6,  Lord  Street,  Liverpool. 

MAIN  SPECIALITY— CHEMICAL. 

Private  Laboratory  kept  for  Scientific  Research.  Principal  Chemical 
Assistant,  H.  Jones,  F.C.S. 

Manual  < /  Instructions  Gratis. 

London  Office:  w  .  p.  Thompson  &  Boult,  323,  High  Holborn. 


jy]  R  .  J  .  S  .  MERRY, 
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Old  Hall  Street  gl 
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LONDON  EXPORT  OFFICE 

MR.  S.  HOLMAN, 

35,  Queen  Victoria 

Street,  E.C. 

LEAD  WATER  PIPE 
AND  PATENT 


Lead  Refiners  and  Manufacturers. 


BLOCK  TIN  LINED 
LEAD  PIPE. 

Solid  Block  Tin  Pipe  and 
Composition  Gas  Pipe. 
For  Sizes  and  Weights 
see  Trade  Lists. 


ST.  HELENS, 

LANCASHIRE, 

Best  White  Metal  for  Bearings. 

Specially  Refined  Lead  for  Vitriol  Towers  and  Chemical  Chambers. 

Lead  Stills,  Tanks,  and  Apparatus  for  Ammonia  Precipitation,  &c. 

INGOT  TIN,  PIG  LEAD,  BAR  LEAD,  RED  LEAD,  WHITE  LEAD,  LITHARGE, 

ANTIMONY,  SPELTER,  SOLDER,  ZINC. 

CORNWALL  LEAD  &  METAL  WORKS, 

ST-  HELENS,  LANCASHIRE. 


In  Royal  8 vo.,  Price  3s.  6 cl.  cloth  ( Post  free ,  3s.  iod., 

MICROSCOPICAL  MANIPULATION 

By  W.  T.  SUFFOLK,  F.R.M.S. 

Illustrated  with  Forty-nine  Engravings  and  Seven  Lithographs. 


Chapter  I.— Constru&ion  of  Microscope.  Chapter  II.— Mechanical  Processes.  Chapter  III.— Mounting  Objeds 
Dry  and  in  Balsam.  Chapter  IV.— Mounting  Objeds  in  Fluid.  Chapter  V. — Illuminating  Apparatus. 
Chapter  VI.— Polarised  Light.  Chapter  VII.— Drawing  and  Micrometry.  Appendix. 
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Reddish  and  Bradfoid, 

MANCHESTER. 

BRONZE  MEDAL,  PARIS,  1867. 

Pure  Carbolic  Acid,  Cryst.  at  42  *2  C.  I  Discovei 
,  ,,  do.  Hydrateof  UyC.Lo 

Medicinal  do.  Cryst.  at  35“  C. 

Commerciai  do. No. 1  ,,  35‘  C. 

,,  do.  2  ,,  29c  C. 

do.  3  ,,  iP  C. 

, ,  do.  4  liquid  at  C. 
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CO., 


manufacturers 

Discovered  ,  CARBOLIC 


OF 
Acid 

Solutions. 
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Sulpho-Phenic  Acid  (Crysi.) 
SULPHO- PHENATES  &  SuLPHO 
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Zinc.  Iron,  and  Alumina. 
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GOLD  MEDAL  PARIS,  1878 
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C.  PASS  AND  SON,  BRISTOL, 

ARE  BUYERS  OF 

LEAD  ASHES,  SULPHATE  OF  LEAD, 

LEAD  SLAGS,  ANTIMONIAL  LEAD, 

COPPER  MATTE,  TIN  ASHES,  &c., 

and  DROSS  or  ORES  containing 

COPPER,  LEAD,  AND  ANTIMONY. 

A’  Chemist,  well  experienced  in  the  Manufac¬ 
ture  of  pure  nitric,  hydrochloric,  phosphoric  (syrupy),  acetic, 
and  boracic  acid,  preparations  of  strontia  and  baryta,  peroxide  of 
hydrogen,  borax,  pharmaceutical  preparations,  &c.,  and  thorough 
knowledge  of  Chemistry,  as  well  as  French  and  German  languages, 
holding  at  present  an  independent  position  in  London  Chemical  W orks, 
desires  a  similar  Situation  in  the  United  Kingdom  or  abroad. 
Address,  “  Chemist,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C. 

A  Young  German  Chemist,  Dr.  Phil.,  with 

excellent  references,  seeks  a  Situation  in  an  English  Chemical 
Manufactory.  He  speaks  English  well,  is  a  trusty  analyst,  and 
thoroughly  acquainted  with  independent  organical  working  Please 
address  offers  to  H.  95,  care  of  Messrs.  Haasenstein  and  Vogler, 
Advertising  Agents,  Zwickau,  Germany. _ _ 

PHOTOGRAPHIC  DRY-PLATE  MAKING. 

\A/anted,  the  services  of  a  competent  Emulsion 

VV  Maker  familiar  with  the  Gelatino-Bromide  Process.  Must 
have  had  thorough  laboratory  training,  and  be  possessed  of  sound 
chemical  knowledge. — Apply  to  E.  D.  G.,  Chemical  News  Office 
Boy  Court,  Ludgate  Hill,  London,  E.C.,  stating  qualifications,  salary 
required,  age,  and  giving  references. _ 

INSTITUTE  of  CHEMISTRY  of  GREAT 

-L  BRITAIN  AND  IRELAND. 


Examinations  in  Practical  Chemistry  for  the  Associateship  of  the 
Institute  will  be  held  in  June  and  July,  1885,  at  London,  Bristol,  Bir¬ 
mingham,  Dublin,  Glassow,  and  Manchester.  Candidates  are  required 
to  produce  evidence  of  having  passed  through  a  course  of  three  years 
training  in  Chemistry,  Physics,  and  Mathematics,  at  one  of  the  Col¬ 
leges  approved  by  the  Council.  According  to  the  regnlations  every 
candidate  must  also  pass  an  examination  in  Practical  Chemistry, 
condudted  by  a  special  Examiner  appointed  by  the  Council,  before  be 
ran  be  admitted  to  the  Associateship. 

Full  particulars  may  be  obtained  on  application  to  the  secretary, 
Mr.  CHARLES  E.  GROVES,  F.R.S.,  at  the  Offices  of  the  Institute 
9,  Ade’phi  Terrace,  London,  W.C. 


GRIFFIN’S 

CHEMICAL  HANDICRAFT. 

SECOND  EDITION. 

Price  45.  yd.  post  free. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS: 

ILLUSTRATED,  CLASSIFIED,  DESCRIPTIVE. 

Demy  8vo.,  480  pp.,  Illustrated  with  1600  Woodcuts. 

Most  complete  and  cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  Garrick  Street, 
London ,  W.C. 
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Engineers. 
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GLOUCESTERSHIRE. 

APPOINTMENT  OF  COUNTY  ANALYST. 

[Sale  of  Food  and  Drugs  Act,  38  and  39  Vic.,  c.  63.] 

NOTICE  is  hereby  given  that  at  the  ensuing 

EPIPHANY  QUARTER  SESSIONS,  to  be  holden  at  the 
Shirehall,  Gloucester,  on  the  6th  day  of  January,  1885,  the  Court 
will  proceed  to  the  ELECTION  of  an  ANALYST  of  all  Articles  of 
Food  and  Drugs  sold  within  the  county  of  Gloucester,  to  be  appointed 
under  the  provisions  of  the  said  Adt. 

It  will  be  required  of  persons  offering  themselves  as  Candidates 
for  the  Office  that  they  shall  possess  competent  knowledge,  skill,  and 
experience  as  such  Analyst,  and  the  Person  selected  will  be  required 
to  reside  within  the  county,  or  within  the  city  of  Bristol.  In  the  per¬ 
formance  of  the  duties  of  his  office  he  will  amlyse  and  report  with¬ 
out  charge,  and  give  evidence  if  required,  on  all  articles  sent  to  him 
by  the  Police  under  the  said  Adt.  A  Salary  or  annual  sum  of  £100, 
and  £15  allowance  for  Chemicals,  will  be  paid  him.  A  Room  at  the 
Police  Station  at  Cheltenham  is  provided  as  a  Laboratory.  He  will 
be  further  required  to  analyse  all  articles  or  things  unprovided  for  by 
statute  which  shall  be  sent  to  him,  on  a  scale  of  charges  to  be  sub¬ 
mitted  by  him  to  the  Court  of  Quarter  Sessions,  and  to  be  approved 
by  such  Court. 

Applications,  with  testimonials  annexed,  are  to  be  sent  to  the  Clerk 
of  the  Peace  for  this  county  before  the  13th  day  of  December  next. 

FRANCIS  EDWARD  GUISE, 

Clerk  of  the  Peace. 

Shirehall,  Gloucester,  21st  November,  1884. 


A  NALYTICAL  AND  CONSULTING  CHE- 

TY  mist. — Mr.  H.  S.  CARPENTER,  F.I  C.,  F.C.S.,  Member  of 
the  Society  of  Public  Analysts,  &c.,  performs  Analyses  of  Commercial 
and  Agricultural  Samples,  Minerals,  &c. ;  also  of  articles  of  food  and 
drink,  drugs,  poisons,  gases,  waters,  &c.  Scale  of  Fees  forwarded  on 
application. — The  Metropolitan  Laboratory, 32,  HolbornViadudt,  E.C. 

AA7"anted,  for  a  Youth  aged  16,  who  has  a 

»  V  knowledge  of  pradtical  and  analytical  chemistry,  and  also 
eledtricity  and  magnetism,  a  Situation  in  a  Chemical  Laboratory. 
Has  first-class  certificates  in  these  subjedts  from  the  Science  and 
Art  Department, — W.  J.  C.,  38,  Bradford  Street,  Walsall. 
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ON  THE  REVERSION  OF  PHOSPHORIC  ACID. 

By  THOMAS  S.  GLADDING,  A.M. 

In  a  previous  paper,*  the  writer  has  demonstrated  among 
minor  considerations  the  following  points  : — 

I.  That  reverted  phosphoric  acid  exists  in  three  forms 
in  commercial  superphosphates : 

(a)  As  reverted  phosphate  of  lime, 
lb)  „  „  „  iron, 

(c)  ,,  „  ,,  alumina. 

II.  That  artificially-precipitated  phosphate  of  lime, 
whether  the  di- calcic  or  tri-calcic  form,  when  mixed  with 
sulphate  of  lime  (as  is  the  case  in  a  superphosphate),  and 
exposed  to  atmospheric  conditions  in  shade  in  open  vessels 
for  several  days,  and  dried  to  a  pulverulent  powder,  is 
readily  and  completely  soluble  in  a  neutral  solution  of 
citrate  of  ammonia,  at  the  temp,  of  40°  C. 

III.  That  artificially-precipitated  phosphates  of  iron  and 
alumina,  when  treated  in  the  same  way,  become  largely 
insoluble  in  the  citrate  of  ammonia  solution,  at  the  temp, 
of  40°  C. 

IV.  That  a  citrate  of  ammonia  solution  alone,  of  all 
the  solvents  that  have  been  proposed,  is  a  perfedt  solvent 
for  all  the  forms  of  reverted  phosphates  (as  they  exist  in 
superphosphates),  while  at  the  same  time  it  does  not  un¬ 
duly  dissolve  the  crude  or  insoluble  phosphate  present. 

V.  Lastly,  and  most  important  of  all,  the  citrate  of 
ammonia  solution,  in  order  to  be  a  perfedt  solvent  for  re¬ 
verted  phosphates  of  iron  and  alumina,  as  they  exist  in 
commercial  superphosphates,  must  be  used  at  a  temp,  of 
65°  C.  (150°  F.).  At  this  temp,  every  form  of  reverted 
phosphate  is  dissolved. 

In  the  present  publication,  the  above  points  are  more 
fully  sustained  by  additional  experiments,  and  the  investi¬ 
gation  has  been  extended  to  a  consideration  of  the 
reversion  of  soluble  phosphates  in  artificial  and  natural 
soils. 

The  inquiry  may  be  divided  for  the  sake  of  clearness 
into  the  following  heads 

I.  Experiments  on  natural  phosphates, 

II.  ,,  „  artificial  soils,* 

III.  ,,  ,,  natural  ,, 

I.  Experiments  on  Natural  Phosphates. 

To  make  the  investigation  on  this  point  as  conclusive 
as  possible,  a  very  large  number  of  natural  phosphates, 
embracing  nearly  every  commercial  article,  was  colledted.f 

*  Amer.  Chem.  Journ.,  vol.  iv.,  No.  2 ;  Chemical  News,  vol.  xlvi.i 
pp.  18,  21. 

+  For  many  of  the  samples  used,  thanks  are  due  to  Dr.  C,  U. 
Shepard,  junr. 


These  samples  were  all  ground  to  pass  through  a  60-mesh 
sieve,  no  further  grinding  nor  trituration  being  employed, 
beveial  litres  of  a  neutral  citrate  of  ammonia  solution 
sp.  gr.  1  -09,  were  prepared.  1  grm.  of  each  phosphate 
was  accurately  weighed,  and  washed  into  a  200-c.c  flask 
with  50  c.c.  of  the  above  solution.  The  flask  was  corked 
and  the  contents  digested  for  thirty  minutes  as  follows 


1st. 

2nd. 

3rd. 

4th. 

5th. 


1  grm.  with  neutral  solution  at 

,,  ,,  ammoniacal  ,, 

„  stronger  „  „ 

1,  with  acid  ,, 


temp,  of  40°  C. 

>)  >>  65  ,, 

”  !>  )!  >! 

>>  >!  ))  )> 

>>  >>  I)  )) 


In  digestion  3rd,  £  c.c.  of  20  per  cent  ammonia  solution 
was  added  to  every  50  c.c.  solution  of  citrate  of  ammonia. 

In  digestion  4th,  1  c.c.  of  20  per  cent  ammonia  solution 
was  added  to  every  50  c,c.  of  citrate  of  ammonia  solution. 

In  digestion  5th,  0753  grm.  of  citric  acid  were  added 
to  every  50  c.c.  of  citrate  of  ammonia  solution  ;  this 
quantity  is  just  equivalent  to  o'20o  grm.  of  ammonia, 
the  amount  of  free  ammonia  added  to  every  50  c.c.  in 
digestion  4th. 

Besides  the  general  interest  which  attaches  to  the 
table(see  next  page),  as  showingthe  relative  solubility  ofthe 
different  natural  phosphates  when  treated  exadtly  alike 
with  citrate  of  ammonia  solution,  the  following  points  are 
worthy  of  consideration  : — 


1.  A  slight  acidity  of  the  solution  largely  increases  the 
quantity  of  raw  phosphate  dissolved,  as  is  shown  by 
average  (3). 

2.  A  slight  alkalinity  decreases ,  to  a  marked  extent,  the 
solvent  adtion  on  all  phosphates  of  lime ,  as  is  shown  by 
averages  (1)  and  (2). 

3.  A  stronger  alkalinity  decreases  still  more  this 
solvent  adtion  on  phosphates  of  lime,  as  is  shown  by 
average  (3). 

4.  An  alkalinity  increases,  on  the  other  hand,  the  solvent 
power  of  the  citrate  of  ammonia  solution  on  phosphates, 
when  the  phosphoric  acid  exists  as  phosphates  of  iron  and 
alumina  and  not  as  phosphate  of  lime,  as  is  shown  by 
average  (4). 

As  the  aim  of  the  ideal  method  of  determining  reverted 
phosphoric  acid  is  to  separate  the  precipitated  phosphates 
from  the  original  insoluble  phosphate  still  left  in  a 
fertiliser,  it  follows  from  the  above  four  points  that  the 
neutral  citrate  of  ammonia  solution  is  decidedly  superior 
to  either  an  acid  or  ammoniacal  solution. 

5.  A  change  in  the  temperature  of  digestion,  from 
40°C.  to  65°  C.,  increases  only  slightly  the  solvent  adtion 
on  natural  phosphates,  as  is  shown  by  average  (1)  ;  the 
increase  being  from  271  per  cent  to  yiy  per  cent,  a  dif¬ 
ference  of  only  o'26  per  cent. 


Reversion  of  Phosphoric  Acid. 


Digestion  ist. 
With  neutral 
citrate  of  am¬ 
monia  solut’n. 
Temperature 
40°  C. 


Digestion  2nd. 
With  neutral 
citrate  of  am¬ 
monia  solut’n. 
Temperature 
65°  C. 


Digestion  3rd. 
With  neutral 
cifrate  of  am¬ 
monia  solut’n., 
with  1-2  c.c. 
ammon.  added 
to  each  50  c.c. 
Temp.  65°  C. 


Digestion  4th. 
Witn  neutral 
citrate  of  am¬ 
monia  solut’n., 
with  1  c.c.  am¬ 
monia  added 
to  each  50  c.c. 
Temp.  65°  C. 
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Digestion  5th. 
With  neutral 
citrate  of  am¬ 
monia  solut’n., 
with  753  g.  ci¬ 
tric  acid  added 
to  each  50  c.c* 
Temp.  65°  C. 


No. 


Commercial  Name. 


1. 

2. 

3- 

4- 

5- 

6. 

7- 

8. 

9- 

10. 

XI. 


Lot-et-Ga 


Apatite  (Canadian) 

Caceres  (Spain)  . 

Cambridgeshire  Cops.  . .  . 

Logrosan . 

Oruba  . 

Curacao . 

Bedfordshire  Cops. 

Fr.  Phosphorite,  Dept.  Lot 

DP‘  T  ' 

Sombrero . .  ••  •• 

Avalo  (fine) . 

12.  Orchilla . 

13.  Bone-black  . 

Avalo  (lump)  ••••••  , 

Raza  Island  (Gulf  of  California) 

Lahn  Phosphorite . 

Suffolk  Cops . 

Bone-ash . 

Mona  Island .  •• 

Peruvian  Guano  (Tarapaca). . 
South  Carolina  (river)  . . 

Navassa . 

Curacao  Guano  . 


14. 

i5- 

16. 

17- 

18. 

19. 

20. 

21. 

22. 

23- 


Average  (No.  1)..  •  •  ;• 

Average  (No.  2)  (20 — 23  inch) 
Average  (No.  3)  (*6 — 22  inch) 


24. 

25- 


Grand  Connetable. 

El  Roque . 

Average  (No.  4) . 


Lime  Phosphates. 

Per  cent 

Phosphoric  Acid  Dissolved. 

0*30 

0-56 

o-39 

0-41 

0-38 

o-47 

0-56 

0-85 

o-44 

o-68 

0-41 

o-66 

1-22 

2 -09 

1-14 

1-28 

i'35 

o-95 

1-38 

x-i8 

°'95 

1-64 

i-88 

1-50 

i-88 

i-go 

1-59 

1-84 

2-29 

2*00 

1-96 

2-12 

1-82 

4-63 

4-81 

3'67 

5 '47 

6-13 

4-00 

5-60 

5'83 

4-48 

5-92 

6-17 

57* 1 2 3 4 5 

0-82 

0-76 

i'35 

t  '59 

2-83 

273 

2-05 

5-00 

2-97 

3'93 

2"6l 

5'7r 

6-47 

6-82 

5'9i 

9'3* 

12-74 

I3-I4 

11-99 

8-98 

16-17 

i-og 

1‘35 

1-06 

i*o6 

2-89 

2-73 

2-53 

i-86 

1-22 

4-87 

6-oo 

6-19 

4'59 

3-86 

2-91 

3’17 

2-76 

5"8o 

4'85 

378 

4-46 

6-50 

)N  AND 

Alumina  Phosphates. 

i-i6 

1-97 

5-82 

ii -44 

1*12 

1-36 

1-96 

4-27 

5-68 

1-26 

1-96 

5-04 

8-56 

1*12 

II.  Experiments  on  Artificial  Soils. 

In  these  experiments,  finely-ground  sand  was  used  to 

rpnresent  tli6  soil  mciss.  .  ■. 

With  weighed  and  separate  portions  of  this  were  mixed 

weighed  quantities  of 

(1)  Carbonate  of  lime,  freshly  precipitated. 

(2)  Oxide  of  iron  ,>  » 

(3)  ,,  aluminum  „  » 

(4)  *Brown  hematite,  finely  ground. 

(5)  fBauxite  »  >> 

Experiment  1. 

(a)  To  a  mixture  of  5  grms.  fine  sand  with  0-250  grm. 
of  carbonate  of  lime,  was  added  0-200  grm.  sodium  am¬ 
monium  phosphate  dissolved  in  water.  After  exposure  in 
an  open  vessel,  in  the  shade,  for  seventy-two  hours,  it  was 
divided  into  two  equal  parts  and  digested  in  neutral  am¬ 
monium  citrate  solution  thirty  minutes,  with  following 

reSUl,ST7mp.  40"  C.  u  Temp-  65;  C 

Phos.  acid  dis.  0-0767  grm.  Phos.  acid  dis.  o  0761  grm. 

showing  that  the  reverted  phosphate  was  completely  dis¬ 
solved  at  both  temperatures. 

(b)  Mixture  5  grms.  fine  sand,  0-500  grm.  ppt.  carbonate 
of  lime  with  solution  of  0-500  grm.  sodium  ammonium 
phosphate,  was  exposed  in  an  open  vessel  in  the  sun, 
seventy-two  hours.  After  drying  in  this  manner,  it  was 
digested  with  citrate  of  ammonia  solution  at  temp.  40°  C., 
and  all  the  reverted  phosphoric  acid  was  dissolved. 

*  Brown  hematite,  comp.  H2Fe206  =  sesquioxide  iron  85-6  per  cent. 


water 


|  Bauxite,  comp,  perhaps  Al(Fe)03+2  aq. — Dana. 


14-4 


temp. 


temp. 


(c)  A  similar  mixture,  treated  in  the  same  manner 
except  that  it  was  exposed  in  the  shade,  gave  the  same 
results. 

Experiment  2. 

Conducted  in  the  same  manner  as  Experiment  1  (a). 

Mixture  5  grms.  fine  sand,  1  grm.  freshly- precipitated 
sesquioxide  of  iron,  solution  0*500  grm.  sodium  ammonium 
phosphate  containing  about  0-190  grm.  phosphoric  acid. 
(There  was  no  lime  present.) 

One-half  digested  with  citrate  of  ammonia  ; 

40°  C. — 

Phos.  acid  added . 0-095  grm* 

Reverted  phos.  acid  dissolved  0-0653  „ 

One-half  digested  with  citrate  of  ammonia  ; 

65°  C.— 

Phos.  acid  added  . 0-095  grm- 

Reverted  phos.  acid  dissolved,.  0-096  ,, 

Amount  of  revetted  phos.  acid  not  dissolved  at  40°  C., 
0-0297  grm. 

The  mixture  was  tested  for  soluble,  and  only  a  trace 
found. 

Experiment  3. 

Conducted  in  the  same  manner  as  Experiments  1  and  2. 

Mixture  5  grms.  fine  sand,  1  grm.  freshly-precipitated 
hydrate  of  alumina,  with  solution  of  0-500  grm.  sodium 
ammonium  phosphate,  containing  about  0*190  grm.  phos. 
acid.  After  seventy-two  hours  : 

One-half  digested  with  citrate  of  ammonia  ;  temp. 
40c  C.— 

Phos.  acid  added . 0-095  grm. 

Reverted  phos.  acid  dissolved  0-0535  ,, 
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One-half  digested  with  citrate  of  ammonia  ;  temp. 


65°  C. — 

Phos.  acid  added . 0-095  grm. 

Reverted  phos.  acid  dissolved  0*0943  >» 


Amount  of  reverted  phos.  acid  not  dissolved  at  400  C., 
0*0415  grm. 

The  mixture  was  tested  for  soluble,  and  only  a  trace 
found. 

Experiment  4. 

Conducted  in  the  same  manner  as  Experiments  1,  2, 
■and  3. 

Mixture  30  grms.  fine  sand,  3  grms.  brown  hematite, 
with  solution  of  0-750  grm.  sodium  ammonium  phosphate, 
containing  about  0-261  grm.  phos.  acid. 

After  seventy-two  hours,  divided  into  three  equal 
parts  : — 

One-third  digested  with  cold  water — 


Phos,  acid  present .  0-091  grm. 

,,  „  dissolved  ..  ..  0-0257  >> 

„  „  reverted .  0-0653  „ 

One-third  digested  with  citrate  of  ammonia ;  temp. 
40°  C. — 

Phos.  acid  present .  0-091  grm. 

,,  ,,  dissolved  . .  . .  0-076  ,, 

Reverted  phos.  acid  dissolved  0-0503  ,, 

One-third  digested  with  citrate  of  ammonia  ;  temp. 

65°  C. 

Phos.  acid  present . 0-091  grm. 

,,  ,,  dissolved  . .  . .  0-089  ,, 

Reverted  phos.  acid  dissolved  0-0633  >> 

Total  reverted  phos.  acid  present  . .  0-0653  grm. 

'Amount  ,,  ,,  ,,  „  not 

dissolved  at  40s  C . 0-015  ,, 


Experiment  5. 

'Conducted  in  same  manner  as  Experiments  1,2, 3,  and  4. 
.Mixture  30  grms.  fine  sand,  3  grms.  bauxite,  with  solu¬ 
tion  of  0-750  grm.  sodium  ammonium  phosphate,  contain¬ 
ing  about  0-261  grm.  phos.  acid. 

After  seventy-two  hours,  divided  into  three  equal 
parts : — 

One-third  digested  with  cold  water — 

Phos.  acid  present . 0-091  grm. 

,,  ,,  dissolved  . .  . .  0-0344  ,, 

,,  ,,  reverted . 0-0566  ,, 

One-third  digested  with  citrate  of  ammonia  ;  temp. 
65°  C.— 

Phos.  acid  present .  0-091  grm. 

,,  „  dissolved  ..  ..  0-0915  ,, 

Reverted  phos.  acid  dissolved  0-0571  ,, 

One-third  digested  with  citrate  of  ammonia  ;  temp. 
40°  C.— 

Phos.  acid  present . 0-091  grm. 

„  ,,  dissolved  . .  . .  0-080  ,, 

Reverted  phos.  acid  dissolved  0-0457  ,, 

Total  reverted  phos.  acid  present  . .  0-0566  grm. 

Amount  ,,  „  ,,  ,,  not 

dissolved  at  40°  C . . . 0-0109  ,, 

Experiment  1  [a,  b,  c)  shows  that  ammonium  citrate 
solution  at  40°  C.  dissolved  all  the  reverted  phosphate  of 
lime. 

Experiment  2  shows  that,  at  temperature  of  65°  C., 
ammonium  citrate  solution  dissolved  all  the  reverted 
phosphate  of  iron  present,  while  at  "temperature  of 
40°  C.  it  failed  to  dissolve  31-26  per  cent  of  the  phos.  acid 
actually  reverted. 

Experiment  3  shows  that,  at  temperature  of  65°  C., 
ammonium  citrate  solution  dissolved  all  the  reverted 
phosphate  of  alumina  present,  while  at  temperature  of 
40°  C.  it  failed  to  dissolve  43-68  per  cent  of  the  phos.  acid 
actually  reverted. 

Experiment  4  shows  that,  at  temperature  of  65°  C., 
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ammonium  citrate  solution  dissolved  all  the  reverted 
phosphate  present,  while  at  temperature  of  40°  C.  it 
failed  to  dissolve  22-68  per  cent  of  the  phos.  acid  actually 
reverted. 

Experiment  5  shows  that,  at  temperature  of  65°  C., 
ammonium  citrate  solution  d-ssolved  all  the  reverted 
phosphate  present,  while  at  temperature  of  40°  C.,  it 
failed  to  dissolve  17-49  per  cent  of  the  phos.  acid  a&ually 
reverted. 

(To  be  continued.) 


ON  ALKALI-PROOF  VESSELS. 

By  PROF.  DITTMAR,  F.R.S. 

Preparative  or  analytical  operations  with  caustic  alkalies 
are  beset  with  charafteristic  difficulties,  which,  although 
in  a  given  case  they  may  be  of  a  purely  financial  nature, 
are  none  the  less  keenly  felt.  In  the  course  of  my  labor¬ 
atory  pradtice  I  have  made  repeated  attempts  to  turn  these 
difficulties,  and  as  one  result,  I  have  come,  since  about 
two  years,  to  use  basins  of  malleable  nickel  for  operations 
with  aqueous  caustic  alkalies.  Nickel,  until  lately,  was 
known  in  commerce  only  in  the  form  of  those  “  nickel- 
cubes  ”  which,  although  they  might  contain  as  much  as 
g9’5  per  cent  of  the  pure  metal,  were  always  utterly  devoid 
of  plasticity :  they  broke  under  the  hammer.  That  this 
brittleness  is  not  an  inherent  property  of  the  metal  had 
long  been  proved  by  A.  Richter,  who,  in  an  early  decade 
of  this  century  had  obtained  the  metal  in  a  form  in  which 
it  was  highly  malleable  and  dudtile.  Yet  malleable  nickel 
remained  unknown  to  the  arts  until  Fleitmann,  in  1879, 
made  a  remarkable  discovery.  Finding  that  even  the 
purest  nickel  which  he  was  able  to  produce  in  his  works 
yielded  unworkable  ingots,  he  suspedted  that  the  brittle¬ 
ness  of  the  metal  was  owing  to  the  presence  in  it  of  oc¬ 
cluded  carbonic  oxide.  He  accordingly  tried  the  effedt  of 
fusing  it  up  with  a  small  proportion  of  magnesium,  and 
found  that  as  little  as  one-eighth  per  cent  of  this  addition 
cured  the  defedt,  and  imparted  to  the  regulus  such  a  high 
degree  of  plasticity  that  it  could  be  rolled  into  the  thinnest 
sheet  and  drawn  into  very  fine  wire.  He  also  found  that 
nickel  at  a  red  heat  can  be  welded  together  with  iron  or 
steel,  and  that  a  compound  plate  thus  produced  stands 
rolling  out  to  any  extent  without  breach  of  continuity. 
Since  this  discovery  Mr.  Fleitmann’s  firm  have  made  a 
business  of  the  produdiion  of  kitchen  utensils,  which  are 
nickel  inside  and  outside,  with  a  core  of  iron  between  the 
two.  These  utensils,  as  you  see  by  the  specimen. I  ex¬ 
hibit,  are  almost  as  pretty  as  silver  ones,  and  pradtically 
as  little  given  to  spontaneous  oxidation  as  these.  Over 
copper  vessels  they  offer  the  advantages  of  being  harder 
and  absolutely  innocuous.  When  I  read  Dr.  Fleitmann’s 
publication  it  at  once  struck  me  that  basins  made  of 
malleable  nickel  would  be  the  very  thing  for  operations 
with  caustic  alkali  leys,  and  I  caused  a  Glasgow  silver¬ 
smith  to  procure  a  supply  of  Fleitmann’s  metal  and  try  to 
make  it  into  a  basin  for  me.  My  friend  was  not  successful ; 
the  metal,  although  malleable  at  first,  became  stiff  and 
intradtable  under  the  hammer.  A  few  years  later,  when 
the  idea  again  turned  up  in  my  mind,  I  applied  to  Messrs. 
Johnson,  Matthey,  and  Company,  of  London,  and  they, 
after  one  or  two  failures,  succeeded  in  producing  this  little 
basin  (exhibited),  which  since  has  been  used  by  my 
students  hundreds  of  times,  chiefly  for  the  separation  of 
iron  and  alumina.  The  basin,  as  I  hardly  need  say,  was 
not  always  very  tenderly  handled,  and  yet,  as  you  see,  it 
has  quite  retain  its  original  shape,  and  almost  its  original 
polish.  This  large  basin  (pointing  to  another  exhibit), 
which  boils  a  litre  of  liquid,  was  procured  from  the  same 
firm  about  eight  months  ago.  It  looks  as  if  it  came 
straight  out  of  the  workshop,  although  it  has  been  used 
many  a  time  for  preparative  purposes.  The  metal  of  these 
basins,  in  regard  to  its  power  of  resisting  the  adtion  of 
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caustic-alkali  ley,  is  quite  at  a  par  with  platinum  ;  and  it 
is  certainly  more  convenient  (apart  from  its  being  far 
cheaper)  than  silver;  it  has  a  greater  permanence  of  form 
is  quite  devoid  of  porosity  (which  fine  silver  is  not),  and 
does  not  condudt  heat  so  inconveniently  well.  A  nickel 
basin  half  full  of  boiling  caustic  potash  ley  can  be 
handled  with  the  naked  fingers  with  impunity.  In  the 
present  connection  the  only  inconvenience  of  these  nickel 
vessels  is  that,  for  instance,  a  patch  of  oxide  of  iron  which 
may  stick  to  the  basin  must  be  removed  mechanically, 
because  the  metal  is  attacked  by  aqueous  acids,  although 
it  is  dissolved  far  more  slowly  than  iron  is.  It  must  also 
be  stated  that  nickel  basins  do  not  stand  ammonia,  in  the 
presence  of  air  at  least.  That  nickel  basins  would  be 
proof  against  fused  caustic  alkali  I  never  expedted,  but  I 
was  curious  to  ascertain  what  strength  a  caustic  alkali 
ley  must  have  attained  before  it  begins  to  attack  the 
metal.  A  solution  of  commercial  caustic  potash,  contain¬ 
ing  44  per  cent  of  real  KHO  was  kept  in  a  nickel  basin 
over  a  hot  water-bath  for  over  two  hours,  and  then 
allowed  to  stand  in  the  basin  cold  over  night.  From  the 
loss  of  weight  which  the  solution  had  suffered  by  evapor¬ 
ation,  the  finally  present  percentage  of  pure  KHO  was 
calculated  to  be  =59 ’6.  Yet  the  basin  had  remained 
bright,  and  lost  only  2  milligrms.  of  its  weight.  A  second 
experiment  was  made  with  a  stronger  solution  of  caustic 
potash,  which  was  kept  in  gentle  ebullition  by  means  of  a 
gas  lamp,  the  water  lost  by  evaporation  being  replaced 
from  time  to  time,  judging  by  the  eye.  Time  of  exposure, 
this  time,  about  one  hour;  original  strength  =  58-8  per  cent 
of  pure  KHO ;  final  strength  (contrary  to  intention) 
greater,  namely,  =68-6  per  cent.  The  basin  had  loss  xo 
milligrms.,  from  an  exposed  area  of  about  90  square  centi¬ 
metres,  and  the  ley  contained  a  trace  of  dissolved  nickel. 
The  limit  of  safety  seems  to  lie  somewhere  near  60  per 
cent  of  real  KHO.  This  second  experiment  was  repeated 
with  a  caustic  soda  (instead  of  a  potash)  ley.  The  con¬ 
centration  rose  from  58-5  per  cent  to  (finally)  61-5  per  cent 
of  real  NaHO.  The  basin  was  slightly  but  perceptibly 
attacked  ;  it  had  lost  4^5  milligrms.  in  weight.  To  pass 
now  from  the  aqueous  to  the  dry  reagents.  Caustic  alkali, 
when  in  a  state  of  fiery  fusion,  as  we  all  know,  attacks 
even  platinum  very  badly.  Of  ordinary  metals,  in  fadt, 
only  gold  is  quite  proof  against  its  powerfully  corrosive 
adtion.*  But  gold  is  very  expensive,  and,  what  is  worse, 
very  soft.  Chemists,  therefore,  generally  try  to  get  on  as 
well  as  they  can  with  fine  silver,  although  this  metal,  as  we 
know,  is  not  quite  proof  against  the  fused  reagent,  and  be¬ 
sides  is  inconveniently  soft  and  porous.  It  sucks  in  fused 
caustic  alkali  like  a  sponge.  Even  a  small  silver  crucible, 
after  having  been  psed  for  a  caustic  alkali  fusion,  and 
carefully  cleaned,  always  weighs  quite  a  number  of  milli¬ 
grms.  more  than  it  did  originally.  I  once  had  a  silver 
crucible  which,  although  perfedtly  water-tight,  allowed 
fused  caustic  potash  to  slowly  filter  through  its  walls. 
Some  six  years  ago  I  tried  to  remedy  these  defedts  by 
alloying  the  metal  with  a  little  nickel;  but  I  found  (as 
Lampadius  had  done  50  years  before)  that  silver  refuses  to 
amalgamate  with  nickel.  But  learning  from  the  same 
authority  that  nickel  readily  unites  with  gold,  I  made  a 
gold-nickel  alloy,  and  added  an  excess  of  it  to  a  relatively 
large  mass  of  molten  silver.  There  resulted  an  alloy 
which  had  at  any  rate  the  expedtei  degree  of  hardness 
and  elasticity,  and  Messrs.  Johnson,  Matthey,  and  Com¬ 
pany  had  no  difficulty  in  bringing  it  into  the  form  of  a 
boat  for  me.  This  boat  has  served  during  the  last  six 
years  for  numerous  determinations  of  organic  nitrogen  in 
water  residues  according  to  that  method  which  Mr. 
Robinson  and  myself  published  conjointly  some  years  ago, 
and  has  been  found  to  hold  out  far  better  than,  pre¬ 
sumably,  a  plain  silver  one  would  have  done.  This  means 
that  it  was  not  attacked  by  many  fusions  in  it  of  a  mix- 


*  To  make  sure  of  the  corredtness  of  this  general  assumption,  I 
fused  caustic  potash  in  a  tray  made  of  pure  gold  foil,  and  kept  up  a 
bright  red  heat  for  a  considerable  time.  The  gold  remained  perfedtly 
bright. 


ture  of  caustic  baryta  and  caustic  soda,  carried  out,  how¬ 
ever,  in  an  atmosphere  of  hydrogen.  The  boat  would 
have  been  in  use  this  day  if  I  had  not  cut  it  up  some  time 
ago  to  ascertain  its  quantitative  composition,  which  was 
found  to  be  as  follows  : — 

Silver . 91  per  cent 

Gold .  7  ,, 

Nickel..  . . .  ..  2  ,, 
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With  this  receipt  in  their  hands,  Messrs.  Johnson, 
Matthey,  and  Company  made  for  me  a  new  boat,  and  a 
crucible  of  the  alloy.  (Exhibited.)  My  rpain  objedt  in 
ordering  the  new  articles  was  to  compare  the  alloy  in  re¬ 
gard  to  resistance  to  fused  alkali  with  pure  silver ;  but 
when  I  was  once  at  it  I  thought  I  might  as  well  extend 
my  inquiry  to  nickel  and  platinum,  and  did  so.  At  first 
sight  it  appears  rather  singular  that  all  ordinary  metals 
are  attacked  by  fused  caustic  alkali,  although  only  a  few 
— namely,  tin,  zinc,  and  aluminium — have  the  power  of 
decomposing  its  water  with  evolution  of  hydrogen  and 
formation  of  an  alkaline  metallate.  This  very  forcibly 
suggests  that,  in  the  case  of  other  metals  than  these  three, 
the  corrosive  effedt  is  due  not  to  the  alkali  in  itself  but 
to  the  peroxide  formed  from  it  by  the  adtion  of  the  atmo¬ 
spheric  oxygen.  When  we  fused  an  ounce  of  caustic  soda 
in  an  iron  crucible  it  gets  hopelessly  contaminated  with 
oxide  of  iron.  The  manufadturer,  on  the  other  hand,  fuses 
his  10  tons  in  an  iron  pot,  and  produces  a  snow-white 
preparation,  because  in  his  case  the  proportion  of  per¬ 
oxide  produced,  as  far  as  it  comes  'into  contadt  with  the 
iron,  is  vanishingly  small.  These  considerations  guided 
me  in  my  experiments,  which,  as  a  rule,  consisted  in  this, 
that  the  respedtive  metal  was  used  in  the  form  of  a  boat, 
which,  after  having  been  charged  with  the  reagent,  was 
placed  in  a  combustion-tube  and  heated  to  redness,  some¬ 
times  in  a  current  of  air,  sometimes  in  a  current  of  hydro¬ 
gen.  In  the  case  of  the  air  experiments,  a  crucible  was  used 
occasionally  instead  of  a  boat,  and,  in  the  special  case  of 
platinum,  part  of  the  hydrogen  trials  even  were  carried  out 
within  a  crucible  provided  with  an  inlet  and  an  outlet  tube, 
soldered  autogynically  into  the  well-fitting  lid.  (Crucible 
exhibited.)  The  most  important  result  of  my  experiments 
is  that  the  metals  examined — namely,  silver,  the  silver- 
nickel-gold  alloy,  platinum,  and  nickel — at  even  a  red  heat, 
are  all  proof  against  fused  caustic  potash,  soda,  and  baryta 
(Ba02H2)  in  the  absence  of  air.  Hence,  if  we  want  to  dis¬ 
integrate,  say,  a  silicate  by  fusion  with  caustic  potash  or 
caustic  baryta,  we  may  use  a  platinum  crucible,  and  con¬ 
sequently  apply  a  bright  red  heat,  if  we  only  take  care  to 
maintain  in  the  crucible  an  atmosphere  of  hydrogen.  By 
means  of  the  crucible  which  I  exhibit  I  have  had  no  diffi¬ 
culty  in  decomposing  felspar  with  caustic  baryta,  so  that 
the  “  fuse  ”  could  have  been  analysed  for  potash  and  soda 
as  well  as  for  the  rest  of  the  components.  I  have  not 
made  any  such  diredt  trials  with  caustic  potash  or  soda  as 
a  reagent,  but  am  in  a  position  to  state  that  the  alkalies, 
when  kept  red  hot  in  an  atmosphere  of  hydrogen,  fuse 
quietly,  while  in  the  presence  of  air  they  boil  up  and  are 
apt  to  run  over  the  edge  of  the  vessel.  In  cases  where  an 
atmosphere  of  hydrogen  would  be  objedtionable,  as  for  in¬ 
stance  in  the  case  of  tin-stone,  nitrogen  might  be  substi¬ 
tuted  for  the  more  volatile  gas,  and,  I  have  no  doubt,  would 
work  as  well  or  better.  A  crucible  intended  for  such  alkali 
fusions,  however,  should  have  a  shorter  outlet  pipe  than 
the  one  which  I  exhibit,  and  which,  as  I  may  remark  in 
passing,  was  originally  intended  for  work  of  an  entirely 
different  order.  By  the  conjoint  adtion,  at  a  red  heat,  of 
fused  alkali  and  air,  all  my  metals  were  attacked,  silver  not 
excepted,  although  it  must  be  admitted  that  it  held  out 
best,  and  appreciably  better  than  even  my  triple  alloy. 
But  whichever  of  the  metals  was  used,  caustic  potash 
always  adted  more  powerfully  than  caustic  soda.  Caustic 
baryta  (Ba02H2),  as  far  as  my  experience  goes,  is  a 
stronger  corroder  certainly  than  caustic  soda,  and  not 
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necessarily  milder  in  its  adion  than  caustic  potash.  On 
silver  more  especially  it  seems  to  aft  rather  more  ener¬ 
getically  than  potash  does.  To  illustrate  these  general 
statements  I  will  quote  a  few  examples.  The  alloy 
crucible  was  charged  with  19  grms.  of  pure  caustic  potash, 
and  the  reagent  fused  and  kept  at  a  red  heat  for  twenty 
minutes.  After  the  surplus  water  had  boiled  off  the  liquid 
became  black,  probably  through  the  decompositron  of 
organic  matter  contained, in  the  reagent,*  because  the 
colour  disappeared  after  a  time.  But  the  black  colour 
subsequently  returned,  and  became  more  and  more  intense 
through  the  action  of  the  peroxide  formed  on  the  metal. 
The  fuse,  when  dissolved  in  water,  gave  off  a  gas  (probably 
oxygen)  and  yielded  an  abundant  black  precipitate  con¬ 
taining  (by  analysis)  47  milligrms.  of  silver  (Ag)  and  3-4 
milligrms.  of  nickel.  The  crucible  had  lost  57-5  milli¬ 
grms.  of  its  weight.  A  fine  silver  basin  when  subjected 
similarly  to  the  adion  of  26  grms.  of  the  same  potash  (at 
a  somewhat  lower  temperature)  behaved  similarly  to  the 
alloy  crucible;  only,  apparently,  it  did  not  yield  so  readily 
to  the  reagent.  Yet  the  fuse  when  treated  with  water 
gave  off  gas  and  yielded  a  residue  weighing  69  milligrms., 
and  containing,  by  analysis,  58  milligrms.  of  metallic 
silver.  The  basin  lost  only  6  milligrms.  of  its  weight, 
showing  that  it  had  sucked  in  caustic  alkali.  The  alloy 
crucible  when  treated  with  9  grms.  of  caustic  soda  at  a  red 
heat  for  thirty  minutes,  lost  only  i£  milligrms.  of  its 
weight.  The  fuse  dissolved  in  water  with  only  a  slight 
gas  evolution,  and  formation  of  a  small  black  precipitate. 
The  silver  basin,  under  similar  circumstances,  behaved 
pretty  much  the  same  way,  but  it  gained  7*5  milligrms.  in 
weight,  proving  absorption  of  soda  by  its  porous  metal. 
A  small  fine  silver  basin  (of  about  33  millimetres  diameter 
and  17  millimetres  deep),  when  subjected  to  the  adion  of 
caustic  baryta,  kept  fused  in  it  at  a  red  heat,  was  strongly 
attacked,  and  yet,  after  having  been  cleaned,  weighed  32 
milligrms.  more  than  before.  In  connexion  with  the 
present  subjed  one  cannot  help  remembering  the  conflidt- 
ing  statements  of  different  authorities  in  regard  to  the 
adtion  on  platinum  of  fused  lithia.  Since  the  time  of 
Arfvedson,  not  merely  lithia  proper  but  even  lithium  com¬ 
pounds  generally  had  been  credited  with  quite  acharader- 
istically  strong  corrosive  adtion  on  platinum  at  a  red  heat, 
until  Troost  made  it  out  that  lithia  does  not  attack  plati¬ 
num  unless  it  be  contaminated  with  rubidia  or  cassia,  as 
it  very  often  is  in  pradtice.  As  the  proposition  bears  the 
stamp  of  such  a  distinguished  name  I  felt  inclined  to 
accept  it  as  corredt,  the  more  so  as  a  few  incidental 
laboratory  experiences  of  my  own  rather  tended  to  con¬ 
firm  it ;  but  I  did  not  feel  quite  sure,  and  accordingly  in¬ 
quired  into  the  matter  experimentally.  To  procure  a  lithia 
sure  to  be  free  from  potash,  rubidia,  and  cassia,  I  dis¬ 
solved  a  supply  of  Lithium  carbonicum  purum  from 
Trommsdorff  in  Erfurt,  in  hydrochloric  acid,  and  after  ad¬ 
dition  of  an  ample  excessf  of  chloride  of  platinum,  evapo¬ 
rated  to  dryness  on  a  water-bath.  The  residue  was  taken 
up  with  a  mixture  of  equal  volumes  of  absolute  alcohol  and 
absolute  ether,  the  liquor  filtered  off  from  the  chloroplati- 
nate  produced,  freed  from  its  ether  and  part  of  the  alcohol 
by  distillation,  and  then  evaporated  to  dryness.  The 
residue  was  reduced  in  hydrogen  at  about  300°  C.,  and 
then  dissolved  in  ether-alcohol  to  remove  the  platinum 
and  incidentally  what  there  might  be  of  chloride  of 
sodium.  This  led  to  a  chloride  of  lithium,  which,  although 
not  sure  to  be  quite  free  from  sodium,  could  not  have  con¬ 
tained  any  of  the  more  basilous  alkali  metals.  To  convert 
it  into  carbonate,  without  the  use  of  fixed  .alkali,  I  evapo¬ 
rated  it  with  a  solution  of  the  calculated  weight  of  alkali- 
free  oxalic  acid  to  produce  the  acid  oxalate,  which  was 
found  to  crystallise  very  readily.  Rejecting  the  mother- 
liquor,  I  decomposed  the  crystals  at  the  lowest  possible 
temperature  in  a  platinum  basin,  which,  to  my  surprise, 


led  to  the  formation  of  a  large  proportion  of  charcoal,*  to 
which  circumstance  it  may  be  owing  that  the  platinum 
remained  unattacked.  The  residual  mixture  of  carbonate 
and  charcoal  was  ground  up  with  water,  and  carbonic  acid 
passed  into  the  mixture  to  produce  a  solution  of  bicar¬ 
bonate,  which  was  filtered  and  decomposed  by  evapo¬ 
ration  on  a  water-bath,  so  that  the  bulk  of  the  dissolved 
carbonate  was  obtained  in  the  shape  of  a  crystalline  crust. 
This  crust  was  colleded,  rinsed  with  water,  and  accepted 
as  pure  carbonate  of  lithia,  Li2C03.  Part  of  this  carbonate 
was  converted  into  lithia  by  the  ordinary  process  of  caus- 
ticising  with  lime,  the  process  being  conduded  in  the  large 
nickel  basin,  by  means  of  pure  lime  made  by  igniting  pure 
precipitated  carbonate  in  a  platinum  crucible.  The  de¬ 
canted  lithia  ley  was  evaporated  down  in  a  large  platinum 
basin,  when  a  deal  of  carbonate  of  lime  or  (Ca(OH)2?) 
separated  out,  which  was  allowed  to  settle  and  eliminated 
by  renewed  decantation.  The  thus  purified  liquor  was 
then  evaporated  further  in  a  silver  basin,  the  dry  residue 
fused,  and  preserved  as  lithia.  It  turned  out  a  poor 
apology  for  real  LiOH,  as  shown  by  the  following 
analysis : — 

Per  cent. 


Lithia  (Li20)  . .  . .  . .  . .  . .  56-53 

Carbonic  acid  (C02) .  5-57 

Lime  (CaO) .  5-13 

Water  (by  difference) . 32-77 


ioo-oo 

the  composition  of  a  mixture  of  the  formula — 

0-966  Li20H20  + 0-0152  Li20+o-oi86  Li2C03  + 

+  0-0486  CaC03. 

Both  preparations  aded  strongly  on  platinum  vessels 
when  fused  in  them  in  the  presence  of  air,  and  there  did 
not  seem  to  be  much  difference  between  the  two  in  regard 
to  the  violence  of  their  adion.  I  content  myself  with 
quoting  an  experiment  made  with  the  carbonate  in  a 
platinum  crucible  of  about  15  c.c.  capacity.  A  quantity 
of  the  carbonate  was  placed  in  the  crucible,  and  at  first 
heated  gently  for  a  time  to  drive  off  any  water  or  excess 
of  carbonic  acid.  The  residual  dry  carbonate  (Li2C03  ?) 
amounted  to  4-413  grms.  The  heat  then  was  raised  to 
and  maintained  at  full  redness  for  about  an  hour  and  a 
half,  the  lid  being  kept  on.  The  fused  carbonate  crept  up 
at  the  sides  of  the  crucible,  so  that  some,  by  travelling 
along  the  lid,  reached  the  frame  and  coloured  it  crimson. 
The  crucible,  especially  at  those  parts  of  the  side  which 
were  only,  so  to  say,  varnished  over  with  the  reagent,  was 
very  perceptibly  attacked.  To  increase  the  effed,  a  coil 
of  platinum  foil  was  now  placed  in  the  crucible,  the  lid 
put  “half  on,”  and  the  heating  resumed  and  continued  for 
other  two  hours.  The  crucible  and  contents  were  now 
allowed  to  cool,  and  weighed,  when  it  was  found  that  the 
contents  weighed  0-161  grm.  less  than  the  original  car¬ 
bonate.  All  the  visible  inside  of  the  crucible  had  assumed 
a  dark  olive-green  colour.  To  analyse  the  produd  the 
crucible  with  its  contents  was  placed  in  a  cylinder  rigged 
up  as  part  of  an  apparatus  for  the  dired  determination  of 
carbonic  acid.  In  it  the  produd  was  decomposed  by 
dilute  sulphuric  acid,  the  carbonic  acid  colleded  in  a 
potash  bulb  and  soda-lime  tube  and  weighed.  An  aliquot 
part  of  the  solution  left  served  for  the  determination  of 
the  lithia  as  sulphate. 


Results. 

Original  carbonate . 

Total  residue  in  crucible  at  the  end 

of  the  heating  . 

Containing  C02  . 

And  lithia  equal  to  Li2S04  . . 


4-413  grms. 

+252  >, 

2-313  » 

6-543  »» 


This  agrees  with  the  assumption  that  the  residue  was  a 
mixture  containing — 


*  It  was  “  potasse  a  l’alcool.'* 

t  “  Excess  ”  to  be  taken  in  reference  to  the  non-lithlum 
sumably  present. 


*  The  oxalic  acid  had  been  prepared  by  the  decomposition  of 
pre.  |  oxalate  of  methyl  by  water,  and  may  have  contained  methyl-oxalic 
v  acid. 
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The  “  Drop  ”  Method  of  Chemical  Analysis . 


Carbonate  or  lithia  (LiaCOj), .  . .  91-49  parts. 

Binoxide  of  lithium  (Li202)  ..  ..  7-49  ,, 

Extra  oxygen  (by  difference) . .  . .  1-02  „ 


ioo-oo  ,, 

The  crucible  and  coil,  after  the  sulphuric  acid  treatment, 
were  washed  with  water,  dried,  and  weighed,  They  had 
gained  22  milligrms.,  which  happens  to  be  just  about  one- 
half  of  the  “  extra  oxygen  ”  reported  as  it  is  when  reduced 
to  absolute  weight.  But  this  latter  quantity  is  burdened 
with  the  observational  errors  in  the  determination  of  the 
carbonic  acid  and  lithia  and  the  total  substance,  and  con¬ 
sequently  affords  no  safe  ground  for  further  conclusions. 
In  an  atmosphere  of  hydrogen  neither  of  the  two  lithia 
preparations  attacked  platinum  in  the  least,  even  when 
kept  in  contact  with  it  for  hours  at  a  red-heat ;  but  both 
lost  weight  to  quite  an  unexpected  extent,  although  the 
amount  of  lithia  volatilised  seemed  to  have  been  small  in 
all  cases. 

In  the  case  of  the  carbonate  the  change  was  more 
minutely  studied.  A  small  platinum  crucible,  containing 
4-2ig  grms.  of  carbonate  of  lithia  (recently  dehydrated  in 
it  at  a  gentle  heat),  was  placed  in  the  platinum  crucible, 
provided  with  inlet  and  outlet  tubes,  and  heated  within  it 
for  many  hours  over  a  good  Iserlohn  burner,*  while  a 
current  of  dry  hydrogen  passed  through  the  apparatus  to 
keep  out  the  air.  From  time  to  time  the  heating  was 
stopped,  and  the  residue  examined  and  weighed.  There 
always  was  a  small  sublimate  on  the  inside  of  the  lid  of 
the  outer  crucible,  which  was  weighed,  to  be  allowed  for 
in  the  calculation  of  the  loss  of  volatile  matter  up  to  the 
respective  time,  and  removed  before  the  process  was  re¬ 
sumed.  The  corrected  loss  was  very  considerable  in  the 
earlier  periods  of  heating,  but  became  less  and  less  as  the 
process  progressed.  It  was  also  noticed  that  the  sub¬ 
stance  while  losing  carbonic  acid  became  more  and  more 
difficultly  fusible.  Calculating  from  the  weights  of  the 
successive  residues  and  sublimates  obtained,  and  on  the 
assumption  that  the  aggregate  (duly  corrected)  loss  was 
just  carbonic  acid  (lost  and  not  replaced  by  water),  the 
ultimate  residue  was  very  nearly  of  the  composition 
Li20  +  T,iIC02.  A  determination  of  the  carbonic  acid,  by 
the  direct  method,  and  of  the  lithia  (as  Li2S04)  gave  the 
following  results : — 

Lithia  (Li20) .  88-27  =  30  =  2-942 

Carbonic  acid  (C02)  ..  ..  7-50  =  44  =  0-171 

Water  (?  by  difference) . .  ..  4-23  =  18  =  0-235 


ioo-oo 

These  numbers  agree  with  the  formula — 

Li20  +  o‘i3(H20  or  C02). 

Part  of  this  product  was  utilised  for  studying  its  action  on 
platinum  in  the  presence  of  air.  But  as  a  number  of  days 
had  elapsed  before  this  could  be  done,  and  the  substance 
meanwhile  had  been  standing  in  the  crucible  (within  an 
exsiccator),  we  first  re-heated  it  in  hydrogen  gas  within 
the  same  platinum  apparatus  as  had  been  used  before, 
with  this  difference,  however,  that  after  thirty  minutes’ 
application  of  an  Iserlohn  burner  the  heating  was  con¬ 
tinued  for  twenty  minutes  over  a  gas  blowpipe.  Weight 
of  substance  operated  upon  equal  0-4692  grm. ;  total  loss 
equal  79  milligrms. ,  which  is  (by  24  m.grms.)  more  than  the 
weight  of  (c_02  +  H20)  calculated  for  0-4692  grm.  of 
Li20  +  o-i3(H20  or  C02),  showing  that  the  substance 
while  in  the  exsiccator  had  absorbed  water  or  carbonic 
acid.  But  obviously  the  substance,  by  being  re-heated, 
had  come  still  closer  in  its  composition  to  plain  Li20.  It 
had  assumed  a  gray  colour,  and  showed  only  signs  of  in¬ 
cipient  fusion.  This  gray  substance  was  now  heated 
within  the  same  apparatus,  in  a  current  of  dry  air,  a  gas 
blowpipe  supplying  the  heaT.  As  part  of  the  substance 
was  lost  accidentally,  the  residue  was  not  weighed.  It 
was  now  of  a  perfectly  white  colour,  although  the  empty 


part  of  the  crucible,  through  the  conjoint  adtion  of  the  air 
and  the  vapour  of  lithia  produced,  had  got  badly  attacked. 
This  residue  again  stood  in  an  exsiccator  for  some  days 
before  we  had  time  to  analyse  it.  To  remove  any  absorbed 
water  or  carbonic  acid  we  began  by  re-heating  it  in  hydro¬ 
gen.  0-347  grm.  of  the  re-heated  substance,  when  sub¬ 
jected  to  the  adtion  of  water,  dissolved  only  very  slowly, 
with  evolution  of  very  little  heat.  Without  waiting  for  a 
complete  solution  we  added  excess  of  sulphuric  acid, 
evaporated  to  dryness,  and  weighed  the  sulphate.  It 
amounted  to  1-2459  grm.  corresponding  to  97-9  per  cent 
of  Li20  in  the  substance  analysed.  To  sum  up  :  Car¬ 
bonate  of  lithia,  when  ignited  in  a  platinum  crucible  in 
air,  attacks  the  metal,  and  is  itself  largely  converted  into 
peroxide.  A  considerable  percentage,  however,  of  Li2C03 
remains  as  such.  When  it  is  heated  in  hydrogen  it  does 
not  attack  the  metal,  but  gradually  loses  more  and  more 
of  its  carbonic  acid,  so  that  at  last  almost  pure  Li20  is 
left  as  an  almost  infusible  solid,  which  aCts  only  very 
slowly  on  water ;  and  consequently  is  widely  different 
from  what  the  oxides  K20  and  Na20  are  suppposed  to  be. 
(I  have  no  personal  experience  regarding  these  myself.) 
In  order  to  see  whether  the  hydrogen,  in  reducing  the  car¬ 
bonate,  aCts  chemically,  perhaps  by  removing  the  C02  as 
CO  and  H20,  or  merely  as  a  supporter  of  dissociation— 
i  e.,  by  preventing  accumulation  of  carbonic  acid  within 
the  crucible’s  atmosphere— a  known  weight  of  carbonate 
of  lithia  was  heated  (within  the  same  platinum  apparatus 
as  had  served  in  the  hydrogen  experiments)  in  a  current 
of  dry  nitrogen  gas.  But  as  our  stock  of  specially  purified 
carbonate  of  lithia  was  exhausted,  we  operated  upon  com¬ 
mercial  Lithia  cavb. puriss.,  as  obtained  from  Trommsdorff. 
The  following  weighings  were  recorded  : — 

Grm. 


Original  substance . 0-7227 

After  preliminary  dehydration  at  a  gentle }  ,  „ 

beat  in  nitrogen  gas . j  •  0 

Heated  over  blowpipe  for  fifteen  minutes. 


The  out-going  nitrogen,  when  blown  through  a  flame, 
coloured  it  strongly  red.  Negledting  this  loss  of  Li20, 
and  assuming  the  0’23g  grm.,  which  the  07180  of  Li2C03 
had  lost,  to  be  all  carbonic  acid,  it  represents  33-40  out  of 
the  59-46  per  cent  of  C02  present  in  the  original  carbonate. 
The  platinum  remained,  unattacked.  The  heating  in 
nitrogen  was  resumed,  but  the  experiment  miscarried, 
which  is  of  no  consequence,  because  the  result  already 
obtained  clearly  proved  that  we  have  to  deal  with  disso¬ 
ciation  pure  and  simple.  I  intend  to  inquire  more  fully 
into  the  behaviour  of  Li2C03  and  of  LiOH  when  heated 
in  hydrogen  or  other  gases,  and  to  extend  my  inquiry  to 
the  potassium,  sodium,  and  barium  compounds. 

In  conclusion,  it  is  an  agreeable  duty  to  me  to  ac¬ 
knowledge  the  very  able  and  zealous  manner  in  which  I 
was  supported  by  Mr.  Robert  Anderson  in  the  execution 
of  the  many  experiments  involved  in  this  investigation. — 
Journal  of  the  Society  of  Chemical  Industry. 


THE  “DROP”  METHOD  OF  CHEMICAL 
ANALYSIS. 

By  Dr.  H.  HAGER. 


The  customary  methods  for  testing  medicinal  agents, 
which  are  both  tedious  and  require  a  larger  quantity  of 
material,  can  be  superseded  by  a  method  which  requires 
merely  single  drops  of  the  reagent,  as  well  as  of  the 
liquid  to  be  examined.  For  this  method  the  following 
reagents  are  needed  : — 

Red  and  blue  litmus  paper  and  turmeric  paper. 

Extradt  of  indigo  paper,  which  is  turned  yellow  by  hot 
nitric  acid  and  caustic  alkalies,  but  not  by  ammonia. 
Rosaniline  paper  as  a  test  for  alcohol. 

Potassium  ferrocyanide  jpaper  as  a  reagent  for  ferric 


*  A  powerful  Bunsen,  constructed  on  the  Argand  principle. 
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Salts  (blue),  copper  and  uranium  (deep  brown),  gold 
(greenish  brown),  platinum  (brownish  green  to  reddish), 
thallium  and  vanadic  acid  (yellow). 

Potassium  sulphocyanide  paper  is  turned  decidedly  yellow 
by  bismuth  nitrate,  bluish  black  by  salts  of  copper,  red  by 
solution  of  gold,  white  by  mercuric  nitrate,  black  by  mer¬ 
curous  nitrate,  and  blood-red  by  ferric  salts. 

Potassium  iodide  paper  is  turned  red  by  mercuric  salts, 
green  by  mercurous  salts,  yellow  by  solution  of  lead.  For 
detecting  chlorates  2  to  3  c.c.  of  the  liquid  are  placed  in 
a  small  test-tube  along  with  a  slip  of  the  paper  ;  1  c.c.  of 
dilute  sulphuric  acid  is  then  added,  and  heat  is  applied. 
If  chlorate  is  present  the  liquid  turns  yellow. 

Mercurous  nitrate  paper  serves  when  moistened  to  de¬ 
tect  ammonical  gas,  which  turns  it  black  ;  caustic  alkalies 
and  alkaline  mono-carbonates  stain  it  greenish-brown  to 
black,  whilst  the  alkaline  bicarbonates  leave  it  colourless. 

Silver  bichromate  paper  turns  yellow  with  free  hydro¬ 
chloric  acid. 

Besides  these  the  author  mentions  a  number  of  other 
papers  less  frequently  needed.  The  use  of  all  consists  in 
letting  a  drop  of  the  liquid  in  question  fall  upon  a  slip  of 
the  paper. 

The  author  tests  for  arsenic  (arsenious  and  arsenic 
acids)  by  means  of  slips  of  sheet  brass,  2-5  to  3  centi¬ 
metres  in  length  and  15  to  17  centimetres  in  length. 
The  hydrochloric  solution  is  mixed  with  a  little  oxalic  acid, 
or  the  ammonical  solution  is  supersaturated  with  hydro¬ 
chloric  acid  and  mixed  with  oxalic  acid  in  order  to  reduce 
arsenic  to  arsenious  acid.  A  drop  of  the  solution  is  put 
upon  a  brass  plate  and  sharply  dried ;  the  place  of  the 
drop  is  then  washed  with  water,  when  a  dark  spot  of  a  per¬ 
manganate  colour  reveals  the  presence  of  arsenic.  Dark 
thin  outlines  still  appear  in  case  of  dilution  with  150,000 
parts. 

In  cases  where  the  papers  and  the  brass  plate  are  not 
used  the  author  places  the  two  drops  (of  the  reagent  and 
the  liquid  in  question)  near  each  other  upon  a  slip  of 
glass  and  mixes  them.  The  transparency  of  the  glass 
renders  the  slightest  turbidity  visibl e. — Pharmaceut.  Cen- 
tral-Halle  and  Chemiker  Zeitung. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London 
for  the  Month  ending  May  31ST,  1884. 

By  WILLIAM  CROOKES,  F.R.S. 

WILLIAM  ODLING,  M.B.,  F.R.S. ,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford. 

and  C.  MEYMOTT  TIDY,  M.B.,  F.C.S., 

Professor  of  Chemistry  and  of  Forensic  Medicine  at  the  London 
Hospital;  Medical  Officer  of  Health  for  Islington. 


Of  these  189  samples  of  water,  the  whole  were,  without 
exception,  clear,  bright,  and  well  filtered. 

The  quality  of  the  water  supplied  to  the  Metropolis 
during  the  past  month,  asindicated  by  its  state  of  aeration, 
and  high  degree  of  freedom  from  colour  and  excess  of  or¬ 
ganic  matter,  was  excellent.  Its  perfect  filtration  was 
shown  by  the  absence  of  even  a  trace  of  suspended  matter 
in  any  one  of  the  numerous  samples  submitted  to  examina¬ 
tion. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


A  RECALCULATION 
of 

THE  ATOMIC  WEIGHTS.* 

By  FRANK  WIGGLESWORTH  CLARKE,  S.B., 
Chief  Chemist  to  the  U.S.  Geological  Survey,  Washington. 


LANTHANUM. 

Leaving  out  of  account  the  work  of  Mosander,  and  the 
valueless  experiments  of  Choubine,  we  may  consider  the 
estimates  of  the  atomic  weight  of  lanthanum  which  are 
due  to  Hermann,  Rammelsberg,  Marignac,  Czudnowicz, 
Holzmann,  Zschiesche,  Erk  and  Cleve. 

From  Rammelsbergp  we  have  but  one  analysis.  0700 
grm.  of  lanthanum  sulphate  gave  0-883  grm.  of  barium 
sulphate.  Hence  100  parts  of  BaS04  are  equivalent  to 
79-276  of  La2(S04)3. 

Marignac, +  working  also  with  the  sulphate  of  lanthanum, 
employed  two  methods.  First,  the  salt  in  solution  was 
mixed  with  a  slight  excess  of  barium  chloride.  The  result¬ 
ing  barium  sulphate  was  filtered  off  and  weighed  ;  but,  as 
it  contained  some  occluded  lanthanum  compounds,  its 
weight  was  too  high.  In  the  filtrate  the  excess  of  barium 
was  estimated,  also  as  sulphate.  This  last  weight  of  sul¬ 
phate,  deducted  from  the  total  sulphate  which  the  whole 
amount  of  barium  chloride  could  form,  gave  the  sulphate 
actually  proportional  to  the  lanthanum  compound.  The 
following  weights  are  given  : — 

La2(S04)3.  BaCl2.  1st  BaS04.  2nd  BaS04. 

4-346  grms.  4-758  grms.  5-364  grms.  0-115  grm. 

4733  „  5'J7&  „  5 '848  „  0-147  » 

Hence  we  have  the  following  quantities  of  La2(S04j3 
proportional  to  100  parts  ofBaS04.  Column  A  is  deduced 
from  the  first  BaS04  and  column  B  from  the  second,  after 
the  manner  above  described : — 


To  the  Water  Examiner,  Metropolis  Water  Act,  1871. 

London,  June  6th,  1884. 

Sir, — We  submit  herewith  the  results  of  our  analyses 
of  the  189  samples  of  water  collected  by  us  during  the  past 
month,  at  the  several  places  and  on  the  several  days  indi¬ 
cated,  from  the  mains  of  the  seven  London  Water  Com¬ 
panies  taking  their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  May  1st  to  May  31st  inclu¬ 
sive.  The  purity  of  the  water,  in  resped:  of  organic  matter, 
has  been  determined  by  the  Oxygen  and  the  Combustion 
processes ;  and  the  results  of  our  analyses'  by  these  methods 
are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  submitted  to 
analysis. 


A. 

8l'022 

80-934 

Mean  80-978  0-030 

From  A  . . 

„  B  . .  .. 


B. 

83-281 

83-662 

Mean  83-471  ^  0-128 

La  =  138776 
»  I47'474 


A  agrees  best  with  other  determinations,  although, 
theoretically,  it  is  not  so  good  as  B. 

Marignac’s  second  method,  described  in  the  same  paper 
with  the  foregoing  experiments,  consisted  in  mixing  solu¬ 
tions  of  La2(S04)3  with  solutions  of  BaCl2,  titrating  one 
with  the  other  until  equilibrium  was  established.  The 
method  has  already  been  described  under  cerium.  The 
weighings  give  maxima  and  minima  for  BaCl2.  In  another 


*  Smithsonian  Miscellaneous  Collections,  The  Constants  of 
Nature.” 

f  Poggend.  Annal ,  55,  65. 

I  A  rch,  des  Sci.  Phys.  et  Nat.,  (1),  11,  29.  1849. 
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column  I  give  La2(S04)3  proportional  to  ioo  parts  of  BaCl2, 
mean  weights  being  taken  for  the  latter  : — 


La3(S04)a. 

BaCljj. 

Ratio. 

11*644  grms. 

12*765 — 12*825 

grms. 

gi-004 

12*035 

n 

X3-I95— 13-265 

>> 

go*g68 

10-690 

11*669 — n*749 

>1 

91-297 

12*750 

>> 

13*920 — 14*000 

91-332 

10-757 

iI734— 11-814 

n 

91-362 

12-672 

> 

i3"8i3 — i3"893 

9i‘475 

9-246 

10-080 — 10-160 

>> 

91-364 

10*292 

>» 

11-204 — 11-264 

9I"6i5 

10*192 

ii’iii— 11*171 

91*482 

Hence  La= 140*484. 


Mean  91*322  ±  0*048 


Although  not  next  in  chronological  order,  some  still 
more  recent  work  of  Marignac’s*  may  properly  be  con¬ 
sidered  here.  The  salt  studied  was  the  sulphate  of  lan¬ 
thanum,  purified  by  repeated  crystallisations.  In  two  ex¬ 
periments  the  salt  was  calcined,  and  the  residual  oxide 
weighed  ;  in  two  others  the  lanthanum  was  precipitated 
as  oxalate,  and  converted  into  oxide  by  ignition.  The 
following  percentages  are  given  for  La203  : — 


57'56 

57-58 

57-50 

57-55 


By  calcination. 
Ppt.  as  oxalate. 


Mean  57*5475  ±0*01x5 


The  atomic  weight  determinations  of  Holzmannf  were 
made  by  analyses  of  the  sulphate  and  iodate  of  lanthanum, 
and  the  double  nitrate  of  magnesium  and  lanthanum.  In 
the  sulphate  experiments  the  lanthanum  was  first  thrown 
down  as  oxalate,  which,  on  ignition,  yielded  oxide.  The 
sulphuric  acid  was  precipitated  as  BaS04  in  the  filtrate. 


Laa(S04)3.  La202.  BaS04. 


0*9663  grm.  0*5157  grm.  1-1093  grm. 

0-6226  „  0-3323  „  0-7123  „ 

0-8669  )>  0-4626  ,,  o-g86g  ,, 

These  results  are  best  used  by  taking  the  ratio  between 

the  BaS04,  put  at  100,  and  the  La203.  The  figures  are 
then  as  follows : — 


46-489 

46-652 

46-873 


Mean  46-671  +  0*075 

In  the  analyses  of  the  iodate  the  lanthanum  was  thrown 
down  as  oxalate,  as  before.  The  iodic  acid  was  also  esti¬ 
mated  volumetrically,  but  the  figures  are  hardly  available 
for  present  discussion.  The  following  percentages  of 
La203  were  found  : — 

23H54 

23*419 

23*468 


Mean  23*447  +  0*0216 

The  formula  of  this  salt  is  La2(I03)6-3H20. 

The  double  nitrate,  La2(N03)6.3Mg(N03)2.24H20,  gave 
the  following  analytical  data  : — 


Salt. 

0-5327  grm 

0*5931 
0*5662  „ 
o-3757  », 
0-3263  „ 


HjO. 

0-1569  grm. 
o-i734 
0*1647  »» 

n 


MgO. 

0*0417  grm 
0-0467  ,, 

0-0442  „ 
0-0297  ». 

0-0256  „ 


La„03. 

0-1x31  grm 
0-1262  ,, 
0-1197  „ 

0*0813  „ 

0-0693  >> 


*  Ann.  d.  Chint.  et  di  Phys.,(4),  30,  68.  1873. 

i  Journ.f.  Frakt.  Ghent.,  75,321.  1858. 


These  weighings  give  the  subjoined  percentages  of 
La20o  1 — 

21*231 

21*278 

21*141 

21-640 

21*238 


Mean  21-3056  ±  0*058 

These  data  of  Holzmann  give  values  for  the  molecular 
weight  of  La203  as  follows  : — 

From  sulphate .  La203  =  325-674  +  0-522 

„  iodate .  ..  „  322-419  0*113 

,,  magnesian  nitrate  ..  ,,  324'355  o-923 

Czudnowicz*  based  his  determination  of  the  atomic 
weight  of  lanthanum  upon  one  analysis  of  the  air-dried 
sulphate.  The  salt  contained  22-741  per  cent  of  water. 

0-598  grm.  gave  0-272  grm.  La203  and  0-586  grm.  BaS04. 

The  La203  was  found  by  precipitation  as  oxalate  and 
ignition.  The  BaS04  was  thrown  down  from  the  filtrate. 
Reduced  to  the  standards  already  adopted  these  data  give 
for  the  percentage  of  La203  in  the  anhydrous  sulphate  the 
figure  58-668.  79-117  parts  of  the  salt  are  proportional  to 

100  parts  of  BaS04. 

Hermannf  studied  both  the  sulphate  and  the  carbonate 
of  lanthanum.  From  the  anhydrous  sulphate,  by  precipi¬ 
tation  as  oxalate  and  ignition,  the  following  percentages 
of  La203  were  obtained  : — 

57-690 

57-663 

57-610 


Mean  57-654  +  0-016 

The  carbonate,  dried  at  ioo0,  gave  the  following  per¬ 
centages  :  — 

68-47  La203. 

27-67  C02. 

3-86  H20. 

Reckoning  from  the  ratio  between  C02  and  La203  the 
molecular  weight  of  the  latter  becomes  325-896. 

Zschiesche’sJ  experiments  consist  of  six  analyses  of  lan¬ 
thanum  sulphate,  which  salt  was  dehydrated  at  230, 0  and 
afterwards  calcined.  I  subjoin  his  percentages,  and  in  a 
fourth  column  deduce  from  them  the  percentage  of  La203 
in  the  anhydrous  salt 


h2o. 

so3. 

La203. 

Laa03. 

in  anhydrous  salt. 

22*629 

33-47° 

43-909 

56-745 

22-562 

33-306 

44-I32 

56-964 

22-730 

33-200 

44-070 

57-034 

22:570 

33-333 

44-090 

56-947 

22-610 

33-160 

44*240 

57’15° 

22-630 

33-Q51 

443  !° 

57-277 

Mean  57*021  ±  0-051 

Erk||  found  that  0*474  grm.  of  La2(S04)3,  by  precipitation 
as  oxalate  and  ignition,  gave  0-2705  grm.  of  La203,  or 
57-068  per  cent.  0*7045  grm.  of  the  sulphate  also  gave 
0-8815  grm.  of  BaS04.  Hence  100  parts  of  BaS04  are 
equivalent  to  79*921  of  La2(S04)3. 

Last  of  all,  and  probably  best  of  all,  we  come  to  the  de¬ 
terminations  of  Cleve.§  Strongly  calcined  La203,  spectro¬ 
scopically  pure,  was  dissolved  in  nitric  acid,  and  then,  by 
evaporation  with  sulphuric  acid,  converted  into  sul¬ 
phate  : — 

*  Journ.f  .Frakt.  Chern.,  80,  33.  i860. 

+  Ibid.,  82,  396.  1861. 

t  Ibid.,  104,  174. 

!l  Jenaisches’s  Zeitschrift,  6,  306.  1871. 

§  K,  Svenska.  Vet .  Akad.  Handlingar,  Bd.  2,  No.  7  1874. 
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1-9215  grms. 

gave  3-3365 

sulphate. 

57T90 

2-0570 

91 

3-5705 

99 

57-611 

i-6g8o 

99 

2-9445 

J  1 

57-667 

2-0840 

99 

3-6170 

99 

57-617 

I-9565 

99 

3-3960 

99 

57-612 

Since  this  value  is  a  little  underand  Cleve’s  a  little  over 
139,  the  latter  figure  may  fairly  be  used  in  all  calculations 
involving  a  knowledge  of  the  atomic  weight  of  lanthanum. 


Mean  57-619  ±  0-0085 

From  the  last  column,  which  indicates  the  percentage  of 
La203  in  La(S04)3,  we  get,  if  S03  =  8o,  La=  139-15. 

We  may  now  combine  the  similar  means  into  general 
means,  and  deduce  a  value  for  the  atomic  weight  of  lantha¬ 
num  For  the  percentage  of  oxide  in  sulphate  we  have 
six  estimates,  as  follows.  The  single  experiments  of 
Czudnowicz  and  of  Erk  are  assigned  the  probable  error  and 
weight  of  a  single  experiment  in  Hermann’s  series  : — 


Czudnowicz 

Erk  . 

Hermann . 

Zschiesche 

Marignac . 

Cleve  . 

General  mean 


58-668  ± 

0-027 

57-068 

0-027 

57-654 

o-oi6 

57-021 

0-051 

57-5475 

0-0115 

57-619 

0-0085 

57-620 

0-0059 

For  the  quantity  of  La2(S04)3  proportional  to  100  parts 
of  BaS04,  we  have  five  experiments,  which  may  be  given 
equal  weight  and  averaged  together  : — 


Marignac . 81-022 

>>  8o-934 

Rammelsberg  . .  . .  79-276 

Czudnowicz  ..  ..  79-117 

Erk  . 79'921 


Mean  80-054  ±  0-270 

In  all,  there  are  seven  ratios  from  which  to  calculate  : — 

(1) .  Percentage  of  La203  in  La2(S04)3,  57-620  ±  0-0059 

(2) .  BaCl2  :  La2(S04)3  ::  100  :  91-322  4;  0-048 — Marignac. 

(3) .  BaS04  :  La2(S04)3  :  :  100  :  80-054  +  0-270 

(4) .  BaS04  :  La203  :  :  100  :  46-671  ±  0-075 — Holzmann. 

(5) .  P.c.  of  La203  in  iodate,  23-447  ±  0-0216 — Holzmann. 

(6) *  ,,  ,,  magnesian  nitrate,  21-3056+0-058 

—  Holzmann. 

(7) -  X  ,,  carbonate,  68-47 — Hermann. 

These  ratios  give  five  values  for  the  molecular  weight 
of  lanthanum  oxide,  and  two  for  that  of  the  sulphate  :  — 


From  (2)  .  •  ..  La2(S04)3  —  568*488  4r  0*320 

„  (3)  ....  „  558-624  i-888 


General  mean  ..  ,, 

568-212 

0-316 

Hence  La  =  140-346  ±0-160. 

From  (1) .  La203- 

=325-791 

+  0-074 

»  (4) .  x 

325-674 

0-522 

»  (5) . . 

322-419 

0-113 

„  (6) . 

324-355 

0-923 

X  (7) .  X 

325-896 

0-488 

General  mean  ..  ,, 

324-810 

o-o6i 

Here  the  value  derived  from  ratio  (7)  is  given  the  weight 

of  a  single  experiment  in  ratio  (1). 

Hence  La  =  138-460 

±0-031. 

< 

Combining  the  two  values  for  La,  we 

get  this  final 

result : — 

From  La203  ..  ..  ..  La  = 

138-460  +  0-031 

x  La2(S04)3  . .  . .  ,, 

140-346 

o-i6o 

General  mean  . .  ,,  138-526  0-030 

Or,  if  0  =  i6,  La=  138-844. 


The  following  additional  note  has  been  communicated 
by  the  author  :  — 

Later  determinations  of  the  atomic  weight  of  lanthanum, 
by  Brauner  and  Cleve,  essentially  modify  the  conclusions 
stated  in  this  chapter.  In  a  first  paper,*  Brauner  gives 
two  experiments  upon  the  synthesis  of  the  sulphate  from 
the  oxide:  which,  expressed  in  percentages,  give  57-5775 
of  La203  in  100  of  La2(S04)3.  In  a  second  paper,!  with 
purer  material,  the  mean  percentage  in  five  experiments  is 
57-480. 

Cleve, +  with  the  same  method,  and  very  pure  material, 
also  gives  a  mean  percentage  of  57-480,  from  twelve  experi¬ 
ments.  Hence  La=  138-019.  If  S03  =  8o,  La=  138-22. 
These  results  supplant  all  previous  determinations  of  this 
constant. 


NOTICES  OF  BOOKS. 


A  Treatise  on  Earthy  aud  other  Minerals  and  Mining. 
ByD.C.  Davies,  F.G.S.  London  :  Crosby  Lockwood 

and  Co. 

This  book  is  devoted  to  an  account  of  the  more  important 
minerals,  their  properties,  localities,  and  mining.  The 
so-called  useful  and  the  precious  or  noble  metals — in 
short,  all  those  which  are  commonly  used  in  the  metallic 
state — have  been  discussed  by  the  author  in  a  previous 
treatise  on  “  Metalliferous  Minerals  and  Mining.” 

The  notice  of  common  salt  as  a  mineral  is  very  elabo¬ 
rate.  We  find,  among  other  unusual  information,  a  his¬ 
tory  of  the  salt  works  of  Cheshire  and  Worcestershire 
from  the  earliest  times  on  record.  The  account  of  the 
salt  deposits  near  Middlesbrough  does  not  seem  to  be 
brought  down  to  the  present  date,  so  that  the  reader  re¬ 
mains  in  doubt  whether  the  operations  of  Messrs.  Bolckow 
and  Vaughan,  and  of  Bell  Brothers,  have  proved  commer¬ 
cially  successful.  It  has  always  been  understood  that  the 
want  of  a  supply  of  salt  on  the  spot  has  been  one  main 
reason  why  the  alkali  trade  on  the  Tyne  has  been  less 
flourishing  than  that  in  South-west  Lancashire.  The 
account  given  of  the  great  Wieliczka  mine  is  very  correct, 
as  we  know  from  personal  examination. 

The  most  enormous  deposit  of  salt  in  the  world  is 
probably  that  on  the  Indus,  of  which  the  author  gives  an 
account  taken  from  the  “Memoirs  of  the  Geological 
Survey  of  India.” 

The  potash  deposits  of  Stassfurt  do  not  seem  to  be 
mentioned,  though  sylvine  is  noticed  as  occurring  along 
with  the  rock-salt  of  Salzburg. 

Under  borax  we  find  a  very  good  account  of  the  sources 
of  this  useful  mineral,  the  recently  discovered  deposits  in 
Nepaul  and  Iceland  being  mentioned.  The  Chilian 
sources  of  borax  seem  to  have  been  overlooked. 

The  total  annual  output  of  witherite  (native  barium  car¬ 
bonate)  in  Great  Britain  and  Ireland  is  given  as  21,313 
tons.  Considering  the  poisonous  nature  of  this  mineral 
it  is  surprising  that  those  authorities  who  are  constantly 
clamouring  for  additional  restrictions  on  the  sale  of 
poisons, — at  whatever  inconvenience  to  the  industrial  arts, 
— have  not  proposed  to  have  a  constant  guard  stationed  at 
all  mines  and  accessible  deposits  of  witherite. 

The  value  of  fluor-spar  is  stated  at  about  14s.  per  ton. 
This  is  doubtless  corredt  as  regards  fragments,  but  large 
blocks  of  “  blue  john,”  without  a  flaw,  as  sometimes  met 


*  Journ.  Chem.  Soc.  Feb.,  1882. 
t  Sitzungsb.  Akad.  Wein.,  June,  1882. 

}  Bulletin  de  Li  Soc.  Chimique,  3$,  131,  1883. 
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with  at  Castleton,  are  worth  more  than  twenty  times  that 
sum. 

The  sources  of  alum  are  scarcely  treated  in  a  satis¬ 
factory  manner.  There  is  no  mention  of  the  alunite  of 
La  Tolfa  which  serves  for  the  manufacture  of  the  famous 
Roman  alum.  The  alum  manufacture  at  Whitby  is  now 
abandoned.  At  least,  having  occasion  to  visit  the  locality 
a  few  years  ago,  we  found  the  works  gone  to  decay,  and 
were  told  that  alum-making  had  ceased  for  some  time. 
The  quarries  were  occupied  merely  by  a  few  men  who 
were  picking  out  stones  used  in  the  manufacture  of  cement. 
In  faCt  the  chief  raw  materials  used  in  alum-making  are 
now  China  clay  and  bauxite. 

The  account  of  phosphate  of  lime  occupies  four  chapters 
and  almost  rises  to  the  rank  of  a  monograph.  Coprolite 
mining,  which  at  one  time  was  a  very  important  industry 
in  Suffolk,  Cambridgeshire,  and  Bedfordshire,  and  which 
even  extended  into  Buckinghamshire,  has  seriously  fallen. 
The  annual  value  raised,  which  in  1875  was  £627,000, 
had  in  1882  dwindled  to  £86,628.  This  decline  is 
partly  due  to  the  exorbitant  royalty  demanded  by  the 
landowners,  which  ranges  from  £100  to  £140  per  acre, 
whilst  the  average  field  of  coprolites  is  about  300  tons  per 
acre,  worth  perhaps  fifty  shillings  per  ton.  “  When  it  is 
considered  that  the  digger  has  to  turn  over  from  3  to  15, 
sometimes  20  feet  of  soil  and  sand,  and  to  restore  the  land 
afterwards  to  its  original  condition  ;  that  he  has  also  to 
wash,  sort,  and  convey  the  nodules  to  a  railway,  it  will  be 
plain  that  the  price  paid  to  the  landowner  is  too  much, 
and  that  in  the  face  of  phosphates  more  cheaply  won 
abroad,  English  phosphate  digging  can  hardly  be  profit¬ 
ably  carried  on.” 

In  the  chapter  on  the  diamond  we  find  a  quotation 
from  the  Geographical  Magazine  for  1868  which,  in  the 
light  of  subsequent  experience,  reads  strangely.  Says  the 
writer — whose  name  is  charitably  withheld  — “  I  can  only 
now  conclude  by  expressing  my  conviction  that  the  whole 
diamond  discovery  in  South  Africa  is  an  imposture,  a 
bubble  scheme !” 

In  the  chapter  on  bitumen,  petroleum,  &c.,  we  notice 
the  following  passage : — “  About  one  hundred  and  thirty 
years  ago  the  Philosophical  Transactions,  the  Transactions 
of  the  Royal  Society  of  Great  Britain,  and  the  scientific 
papers  of  other  countries  of  Europe,  & c.”  The  above  sen¬ 
tence  is  misleading.  The  Philosophical  Transactions  are 
the  Transactions  of  the  Royal  Society.  Probably  the 
author  meant  to  say  in  the  second  place,  the  “  Proceedings 
of  the  Royal  Society .” 

In  speaking  of  sulphur  and  sulphur  ores  Mr.  Davies 
gives  a  discouraging  view  of  the  sulphur  deposits  of  Ice¬ 
land. 

Taken  as  a  whole  this  work  will  prove  exceedingly 
useful  as  a  manual  of  reference  to  all  persons  interested  in 
the  industries  discussed. 


OBITUARY. 


HENRY  WATTS,  F.R.S. 


With  great  regret  we  have  to  announce  the  sudden  death 
of  Mr.  Henry  Watts,  on  the  30th  ultimo,  of  syncope  of 
the  heart.  Mr.  Watts  was  born  in  London  on  the  20th 
January,  1815.  He  was  educated  first  at  a  private  school 
in  London,  ar.d  subsequently  attended  lectures  at  the 
University  College,  London.  In  1841  he  graduated  as 
Bachelor  of  Arts  in  the  University  of  London.  In  1846 
he  entered  the  Birkbeck  Laboratory  of  Chemistry,  then 
recently  established  at  University  College,  as  Assistant  to 
his  highly-valued  friend,  the  late  Professor  Fownes,  and 
in  that  capacity  was  engaged  in  directing  the  work  of  the 
students  till  the  death  of  Professor  Fownes  in  1849,  and 
afterwards  till  1857  under  Professor  Williamson.  In  1848 


he  was  engaged  by  the  Cavendish  Society  to  prepare  a 
translation,  with  additions,  of  the  great  “  Handbuch  der 
Chemie,”  of  Leopold  Gmelin,  a  work  which  extended  to 
18  volumes,  and  occupied  a  large  portion  of  his  time  for 
more  than  twenty  years,  the  last  volume  and  index  having 
been  published  in  1872.  In  1858  he  was  engaged  by  the 
eminent  publishers,  Messrs.  Longmans  and  Co.,  to  pre¬ 
pare  anew  edition  of  “  Ure’s  Dictionary  of  Chemistry  and 
Mineralogy,”  but  finding  that  this  book,  the  last  edition  of 
which  appeared  in  1831,  had  fallen  too  much  behind  the 
existing  state  of  chemistry  to  be  made  the  groundwork  of 
a  dictionary  adapted  to  the  requirements  of  the  time,  he 
undertook,  with  the  consent  of  the  publishers,  and  the 
assistance  of  a  staff  of  contributors  distinguished  for  their 
attainments  in  different  branches  of  physics  and  chemistry, 
the  compilation  of  a  new  “  Dictionary  of  Chemistry  and 
the  Allied  Branches  of  other  Sciences.”  This  work,  in 
five  large  oCtavo  volumes,  was  completed  in  1868,  but  as 
additions  were  required  to  keep  it  abreast  of  the  continual 
advances  of  science,  a  supplementary”  volume  was 
published  in  1872,  a  second  supplement  in  1875,  and  a 
third  (in  two  parts)  in  1879  and  1881. 

Mr.  Watts  also  brought  out  three  editions  of  “Fownes’s 
Manual  of  Chemistry,”  viz.,  the  10th,  published  in  1868, 
the  nth  in  1872,  and  the  12th  in  1877.  • 

He  held  for  many  years  the  appointments  of  editor  of 
the  Journal,  and  Librarian,  to  the  Chemical  Society, 
having  been  appointed  to  the  former  in  1850,  and  to  the 
latter  in  1861.  He  was  elected  a  Fellow  of  the  Chemical 
Society  in  1847,  a  Fellow  of  the  R03M  Society  in  1866, 
and  a  Member  of  the  Physical  Society  in  1879.  He  was 
also  an  Honorary  Member  of  the  Pharmaceutical  Society, 
and  a  Life  Governor  of  University  College. 

He  was  engaged  at  the  time  of  his  death  in  writing  a 
new  and  abridged  edition  of  the  11  Dictionary  of  Che¬ 
mistry.”  He  was  also  editing  a  re-edition  of  “Richardson 
and  Watts’s  Technology,”  and  the  13th  edition  of 
“  Fownes’s  Manual  of  Chemistry,”  of  which  the  2nd 
volume  is  left  in  manuscript. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Bulletin  de  la  Societe  Chimique  de  Pans. 

No.  8,  April  20,  1884. 

Formation-Heat  of  Antimony  Fluoride,  Chloride, 
and  Oxy-Chlorides. — M.  Guntz.— The  author  gives  his 
results  in  the  form  of  tables. 

Decomposition  of  Cements  by  Water. — H.  Le 
Chatelier.- — The  author  has  observed  that  the  lime  re¬ 
moved  from  cements  by  the  aCtion  of  water  is  not  free,  as 
generally  supposed,  but  in  a  state  of  combination. 

Preparation  of  a  Propyl  and  an  Amyl- Naphthalin- 
- — Leon  Roux. — To  obtain  the  former  of  these  compounds 
the  author  heats  in  a  flask  fitted  with  a  reflux-condenser  a 
mixture  of  200  grms.  naphthalin  and  120  grms.  propyl 
bromide.  When  the  latter  begins  to  distil  over  about  10 
grms.  aluminium  chloride  are  added  in  small  proportions, 
shaking  up.  the  flask  each  time.  When  about  the  theo¬ 
retical  quantity  of  hydrobromic  acid  has  come  over,  the 
flask  is  let  cool,  and  from  300  to  400  grms.  of  carbon  disul¬ 
phide  are  added.  The  resulting  matter  is  treated  with 
1  water  to  decompose  the  aluminium  chloride.  The  carbon 
disulphide  is  decanted  off,  dried,  and  distilled  in  the  water- 
bath.  There  remains  finally  a  brown,  pasty  mass,  which 
is  submitted  to  fractionated  distillation.  The  compound 
in  question  passes  over  between  145°  to  150°  under  a  pres- 
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sure  of  2  centimetres  to  mercury.  Amyl-naphthalin  is 
obtained  in  a  similar  manner,  using  amyl-chloride. 

ACtion  of  the  Chlorised  Aldehyds  upon  Benzol. — 
A.  Comtes. — The  author  has  obtained  an  aldehyd, 
CsHeCIgO,  which  is  very  stable  and  may  be  distilled  in  a 
vacuum  without  decomposition.  It  reduces  Fehling’s 
liquid  and  silver  nitrate  energetically,  and  combines  wfth 
sodium  bisulphite,  although  with  difficulty. 

Influence  of  the  Ammonia-Soda  Process  upon  the 
Value  of  Hydrochloric  Acid  and  of  Chlorine. — W. 
Weldon. — From  the  Journal  of  the  Society  of  Chemical 
Industry. 

Analysis  of  Soils. — Antony  Guyard. — The  mineral 
products  useful  as  plant-food  and  which  require  to  be  de¬ 
termined  in  the  analysis  of  soils  exist  mainly  in  two  forms : 
—In  a  state  readily  assimilable  in  the  mineral  portion  and 
in  an  assimilated  state  in  the  organic  portion.  In  order 
to  obtain  the  former  in  a  separate  state  the  author  treats 
in  the  cold  100  grms.  of  soil  with  'a  refrigerated  mixture 
of  150  c.c.  hydrochloric  acid  with  an  equal  volume  of 
water.  He  filters  and  washes  at  first  with  cold  water,  and 
then  with  boiling  water  until  it  is  exhausted,  and  in  the 
solution  he  determines  lime,  magnesia,  alkalies,  and  phos¬ 
phoric  acid.  He  thinks  it  advisable  not  to  reduce  samples 
of  soil  to  an  impalpable  powder,  and,  on  the  other  hanc 
that  stones,  &c.,  should  be  broken  up,  ground,  passed 
through  the  same  sieve,  and  mixed  with  the  rest  of  the 
sample.  To  obtain  the  assimilated  elements  he  ignites 
100  grms.  of  soil  at  as  low  ,  a  heat  as  possible,  stirring 
until  all  the  carbon  is  burnt  off.  This  portion,  when  cold, 
is  treated  with  300  c.c.  of  dilute  hydrochloric  acid,  and 
exhausted  as  above. 

Russian  Chemical  Society. — November  3/15,  1883. 
— M.  Tchijevsky  sent  in  an  account  of  his  preliminary  ex¬ 
periments  on  the  volatilisation  of  different  salts  on  the 
evaporation  of  their  aqueous  solutions.  From  his  re¬ 
searches  it  results  that  the  quantities  of  the  salt  carried 
away  with  watery  vapour  in  the  evaporation  of  solutions 
are  sometimes  very  considerable.  The  volatilisation  of 
the  salt  increases  with  the  concentration  of  the  solutions 
up  to  a  certain  maximum,  and  then  decreases.  It  increases 
also  direCtly  as  the  molecular  weight  of  the  salt. 

M.  Kajander  sent  a  communication  on  certain  corrections 
which  must  be  introduced  into  thermo-chemical  data. 

M.  Kutcheroff  explained  the  result  of  his  studies  on  the 
aCtion  of  allylene  upon  mercuric  oxide  and  its  salts. 

M.  Prokofieff  discussed  the  analogy  existing  between 
the  compounds  of  boron  and  those  of  the  residue  C2H3 
contained  in  acetic  acid. 

M.  Louguinine  communicated  the  results  of  his  re¬ 
searches  on  the  combustion-heat  of  several  acetones  and 
of  ethyl-carbonate. 

M.  Wroblevsky  called  attention  to  the  contradictions 
which  result  if  we  express  the  structure  of  benzol  by  the 
prismatic  formula. 

M.  Bakmetieff  exhibited  an  automatic  apparatus  for 
washing  precipitates  with  hot  water. 

M.  L.  Wagner  gave  an  analysis  of  the  epidermis  in  a 
case  of  red  tettors. 

M.  Sokoloff  gave  the  results  of  an  analysis  of  the  water 
of  the  Neva  during  October  last. 

MM.  Sabanieff  and  Kislakowsky  have  studied  the  pro¬ 
duct  obtained  from  the  aCtion  of  ethylene  bibromide  upon 
naphthalin  in  presence  of  aluminium  chloride.  The 
authors  suppose  that  the  hydrocarbon  obtained  is  picene. 

M.  Konovaloff  gave  a  communication  on  the  decom¬ 
position  of  solutions. 

The  8th  part  of  vol.  xv.  of  the  Journal  of  the  Russian 
Chemical  Society  contains  the  following  memoirs  : — 
Analysis  of  a  Phosphorite  from  Nijni-Novgorod,  by 
M.  Lutavine.  It  contains  25  per  cent  of  phosphoric  acid 
and  appears  to  be  apatite  mixed  with  calcium  carbonat'e, 
quartz,  and  some  zeolite. 

On  the  /3-dipropyl-acrylic  acid  obtained  from  /3-di- 
propyl-ethyleno-laCtic  acid,  by  M.  Albitzky. 


On  the  aCtion  of  allyl  iodide  and  zinc  upon  epi-chlorhy- 
drin,  by  M.  Lopatkine. 

On  the  composition  of  the  accessory  product  obtained 
on  the  preparation  of  diallylcarbinol,  by  M.  Chestakoff. 

ACtion  of  a  mixture  of  allyl  iodide  and  primary  isobutyl 
iodide  upon  acetone  in  presence  of  zinc,  by  M.  Chatzky. 

On  the  hydrocarbon,  C8HI4,  derived  from  allyl-diethyl- 
carbinol,  by  M.  Reformatzky. 

The  specific  refractive  energy  of  the  hydrocarbon, 
C12H20,  by  M.  Albitzky. 

Theory  of  solutions,  by  M.  Alexeef. 

On  diphenyl-xylyl-methane  and  its  oxidation  products, 
by  M.  Hemilian. 

Meeting  of  December  1/13,  1883.— The  President 
announced  that  the  committee  chosen  to  award  the 
Sokaloff  prize  proposed  to  allot  it  to  M.  Gustavson,  for 
the  discovery  and  study  of  the  reactions  of  organic  sub¬ 
stances  in  presence  of  aluminium  chloride,  bromide,  and 
iodide. 

M.  Parloff  and  M.  Poehl  gave  the  results  of  analyses  of 
the  water  of  the  Neva. 

P.AJexeeff  gave  an  account  of  new  researches  on  azo- 
cuminic  acid. 

Researches  from  the  Chemical  Laboratory  of  the  Uni¬ 
versity  of  Kiew  were  handed  in. 

On  the  structure  of  the  nitro-compounds  of  the  fatty 
series,  by  M.  Kissel. 

Analyses  of  the  mineral  waters  of  the  Caucasus,  by  M. 
Barsilovsky. 

On  the  structure  of  indigo  blue,  by  M.  Alexeef. 

M.  Smolensky  communicated  analyses  of  the  waters  of 
the  lakes  and  wells  of  Schouvaloff,  and  of  the  rivers  Oxta 
and  Loupa. 

M.  Lukianoff  sent  in  a  memoir  on  the  composition  of 
the  aniline  oils. 

MM.  Gorboff  and  Kessler  announce  that  dimeth- 
acrylic  acid  (obtained  by  the  aCtion  of  CHI3  upon  sodium 
isobutylate)  is  split  up  into  isobutylene  and  C02  if  heated 
to  2X0°  to  220°  for  25  to  30  hours. 

M.  Wilm  has  obtained  a  rhodium  salt  of  the  compo¬ 
sition  R2C14,8NH4C1  +  7H20. 

M.  Prjybtek  gave  a  preliminary  communication  on  the 
product  of  the  aCtion  of  caustic  potassa  upon  the  dichlor- 
hydrine  of  erythrite. 

M.  Alexeef  has  studied  the  change  which  the  dissolving 
heat  of  isobutylic  alcohol  in  water  undergoes  according 
to  the  temperature  of  the  experiment. 

The  gth  part  of  vol.  xv.  of  the  Journal  of  the  Russian 
Chemical  Society  contains  the  following  memoirs  : — 
Thermic  data  relating  to  pyro-sulphuryl  chloride,  by  M. 
Konovaloff. 

On  the  hydrate  of  silica  obtained  from  the  decom¬ 
position  of  cast-iron,  by  M.  Zaboudsky. 

The  aCtion  of  allylene  upon  mercuric  oxide  and  its  salts, 
by  M.  Kutcheroff. 

On  the  corrections  of  thermo-chemical  data,  by  M. 
Kajander. 


Moniteur  Scientifique ,  Quesneville. 

Vol.  xiv.,  May,  1884. 

Colours  employed  in  Calico-Printing  and  the 

General  Means  of  fixing  them  upon  the  Cloth. _ R. 

Bourcart  (of  Manchester). — A  continuation  from  the 
April  number,  extending  to  nearly  50  pages,  and  being 
from  its  nature  quite  incapable  of  useful  abstraction. 

Industrial  Society  of  Mulhouse.— Meeting  of  March 
12th,  1884. — M.  Goppelsroeder  sent  a  letter  on  the  possi- 
oility  of  utilising  in  chemical  telegraphy  the  electrolytic 
reactions  which  he  has  described  in  his  different  publi¬ 
cations,— the  simultaneous  formation  and  fixation  of 
colouring-matters  upon  cloth,  paper,  &c.,  as  well  as  the 
discharge  of  colours  fixed  upon  the  same  materials. 

M.  Dominique  Sifferlen,  of  Moscow,  sent  a  note  on  a 
means  of  utilising  worn  caoutchouc  cloths  for  covering 


12 


Chemical  Notices  from  Foreign  Sources. 


I  Chemical  News, 
I  July  4,  1884. 


the  wooden  rollers  of  washing  machines.  Certain  sealed 
notes  were  opened,  including  one  by  M.  Rosenstiehl  (No. 
188,  Dec.  16th,  1872),  on  an  improvement  in  printing  by 
relief  engraving,  by  means  of  caoutchouc  rollers ;  another 
by  the  same  author  (No.  187,  of  the  same  date)  on  “  tolu- 
idine  brown”;  a  third  by  MM.  Poirrier  and  Lauth  (No. 
185,  OCt.  31st,  1872),  on  “a  secondary  product  of  the 
manufacture  of  dimethyl-aniline,  and  the  colouring 
matters  derived  from  it.  These  three  papers  were  ordered 
to  be  printed.  A  note  by  M.  Mulhauser  (No.  198,  OCt.  4th, 
1873)  on  “  the  synthesis  of  certain  derivatives  of  indigo,” 
contained  merely  theoretical  speculations, 'and  was  de¬ 
posited  in  the  archives. 

M.  Horace  Koechlin  submitted  swatches  dyed  and 
printed  with  canarine,  by  MM.  Prochoroff  and  O.  Muller. 
The  procedure  followed  was  : — 1  part  of  canarine  is  heated 
to  a  boil  with  20  parts  of  distilled  water;  1  part  of  potassa 
is  added,  and  the  mixture  is  heated  until  the  solution  is 
complete  and  the  liquid  takes  a  brown  colour ;  from  7  to 
10  parts  per  cent  ot  soap  are  added  and  the  mixture  is 
let  cool  for  working.  Calcium  and  magnesium  salts  J>re- 
cipitate  the  colouring-matter.  Caustic  soda  cannot  be 
used  in  place  of  potassa,  as  the  sodium  compound  is  in¬ 
soluble  in  the  cold.  The  canarine  should  not  be  heated 
too  long  with  the  potassa,  or  decomposition  may  set  in. 
Cold  solutions  should  be  used  for  padding,  to  prevent  un¬ 
evenness.  The  pieces  opened  out  are  passed  into  a  cistern 
with  rollers,  containing  80  litres  of  water  and  60  litres  of 
solution  of  canarine.  They  are  wrung  out,  left  in 
heaps  for  4  to  6  hours,  washed  and  soaped  at  a  boil. 
M.  Koechlin  modifies  the  process,  boiling  100  grms. 
canarine,  xoo  borax,  and  1  litre  of  water.  In  dyeing,  he 
raises  the  temperature  gradually,  as  is  done  with  alizarin. 

Chemical  Patents  and  Certificates  of  Addition 
taken  in  France  during  the  year  1884. — An  enumeration 
of  patents,  drawn  up  so  briefly  as  to  throw  little  light  on 
their  character. 

Fermentation  of  Indigo  Vats. — L.  Benoist. — The 
author  argues  that  the  reduction  of  the  indigo  in  the  warm 
vats  is  effected  by  anaerobic  microbia.  Under  their  in¬ 
fluence  the  sugar  is  converted  into  butyric  and  succinic 
acids  with  a  plentiful  liberation  of  carbonic  acid  and  hy¬ 
drogen.  The  nascent  hydrogen  fixes  itself  upon  the  indigo 
and  in  presence  of  alkali  converts  it  into  soluble  indigo- 
white.  Under  certain  circumstances  the  bacillus  may, 
if  other  matters  are  wanting,  destroy  the  indigo.  He 
therefore  breeds  one  particular  desmobacterium  which  he 
finds  most  suitable,  and  sets  his  vat  in  such  a  manner  that 
the  bacillus  maybe  nourished  at  the  expense  of  the  starch, 
which  is  gradually  converted  into  glucose  and  protects  the 
colouring-matter. 

Use  of  the  Oil  of  Winter  Green  in  the  Treatment 
of  Acute  Rheumatism. — Dr.  F.  P.  Kinnicutt. — A  purely 
medical  paper. 

Influence  of  the  Temperature  of  Distillation  upon 
the  Composition  of  Coal  Gas. — L.  T.  Wright. — From 
the  Journal  of  the  Chemical  Society. 

The  Deposits  of  Borocalcite  of  Maricunga  and 
Pedernal  (Chili). — F.  Witting. — This  mineral  contains 
from  21  to  26  per  cent  of  boric  acid.  The  daily  pro 
duCtion  is  5  to  6  tons  of  an  acid  at  go  to  92  per  cent. 

Vol.  xiv.,  June,  1884. 
in  addition  to  the  usual  abstract  of  the 
the  Academy  of  Sciences,  contains  a 
treatise  on  the  analysis  of  milk,  occupying  more  than  100 
pages. 


This  number, 
proceedings  of 


Justus  Liebig'1  s  Annalen  der  Chemie, 

Vol.  222,  Part  3. 

Synthesis  by  Means  of  Malonic  Ester. — M.  Conrad 
and  M.  Guthzeit. — (Fourth  Treatise).  In  this  memoir 
the  authors  discuss  dicarboxyl-glutaconic  ester  and  its 
derivatives. 


The  Derivatives  of  Naphthalin. — Icilius  Guareschi. 
In  this  very  extensive  treatise  the  author  examines  the 
c  ibrom-naphthalins  ;  the  aCtion  of  nitric  acid  upon  di- 
brom-naphthalin,  fusible  at  81°  to  82°;  the  behaviour  of 
chromic  acid  with  dibrom-naphthalin ;  the  aCtion  of 
bromine  upon  nitro-naphthaline ;  the  nitro-brom-naphtha- 
ins,  and  the  amidq-brom-naphthalins. 

Constitution  of  Thio-aldehyd  and  Carbo-valer- 
aldine. — Icilius  Guareschi. — The  author  considers  the 
atter  compound  as  a  divaleryliden  ammonium  dithio- 
carbaminate. 

Communications  from  the  Laboratory  of  the  Uni¬ 
versity  of  Halle. — These  comprise  a  paper  on  picro- 
toxine,  by  Ernst  Schmidt,  and  a  memoir  on  cocculine, 

:y  Emil  Lowenhardt. 

Silicium-Propyl  Compounds. — Carl  Pape.  —  The 
author  following  the  guidance  of  Wcehler  calls  attention 
to  the  analogy  between  the  carbon  compounds  and  those 
of  silicon.  He  investigates  particularly  the  silicon-tri- 
propyl  compounds. 

Vol.  223,  Part  x. 

Proportion  of  Crystalline  Water  of  Salts. — Theo¬ 
dor  Salzer. — The  author  arrives  at  the  following  generali¬ 
sations  : — (1).  When  a  monobasic  acid  forms  with  a  metal 
acid  salts,  in  addition  to  the  neutral  salt,  the  number  of 
the  molecules  of  crystalline  water  which  can  be  taken  up 
(referred  to  1  mol.  of  acid),  decreases  with  an  increas¬ 
ing  proportion  of  acid.  (2).  When  by  the  union  of  an 
acid  with  a  metallic  oxide  there  are  formed,  in  addition  to 
the  neutral  salt,  one  or  more  basic  salts,  the  latter  take  up 
less  crystalline  water  than  the  neutral  salt.  (3).  If  a  poly- 
xasic  inorganic  acid  forms  several  normal  salts  with  a 
metal  the  number  of  the  mols.  of  crystalline  water  taken 
up  increases  in  proportion  as  the  hydroxylic  hydrogen  is 
replaced  by  metal.  (4).  If  a  polybasic  organic  acid  forms 
several  normal  salts  with  a  metal  the  number  of  the  mols. 
of  crystalline  water  taken  by  these  salts  increases  as  the 
carboxylic  or  sulphoxylic  hydrogen  is  replaced  by  the 
metal.  (5).  The  crystalline  salts  of  the  benzol  derivatives 
in  which  two  negative  groups  such  as  hydroxyl,  carboxyl, 
sulphoxyl,  or  nitroyl,  bear  the  ortho  relation  to  each  other 
do  not  combine  with  as  much  crystalline  water  as  the  iso¬ 
meric  salts  of  the  para-acids. 

On  Hipparaffin. — K.  Kraut  and  York  Schwartz. — Hip- 
paraffin  is  an  oxidation  product  of  hippuric  acid,  dis¬ 
covered  by  H.  Schwartz  in  1850.  The  authors  regard  it 
as  a  methylen-dibenzamide. 

Capillarity-Constants  of  Liquids  at  their  Boiling- 
points. — R.  Schiff. — This  paper  does  not  admit  of  ab¬ 
straction,  as  the  results  are  given  in  the  form  of  tables. 

Chloride  of  Lime  and  Chloride  ofLithia. — G.  Lunge. 
— A  reply  to  the  criticisms  of  Kraut  ( Annalen ,  221,  p.  108 
to  124)  on  the  paper  of  the  author,  and  of  Naef  [Annalen, 
219,  p.  129). 

On  Bismuthic  Acid. — Dr.  C.  Hoffmann. — Bismuthic 
acid,  the  highest  stage  of  oxidation  of  bismuth,  has  the 
composition  Bi205<  Its  potassium  compounds  are  formed 
when  bismuth  hydroxide  is  suspended  in  potassa  lye  of 
sp.  gr.  1  -539,  chlorine  is  introduced  in  the  cold,  and  after 
the  addition  of  more  potassa-lye  the  liquid  is  boiled  until 
it  has  an  alkaline  reaction.  This  process  is  repeated 
three  times  with  the  bismuth  compound  obtained,  using 
fresh  quantities  of  the  lye.  The  potassium  bismuthates 
thus  obtained  are  of  the  general  type  2Bi03K  +  HBi205  ; 
they  vary  from  a  red-brown  to  a  deep  violet  brown  in 
colour,  and  they  are  richer  in  potassium  the  stronger  the 
lye  employed.  If  treated  with  boiling  water  they  pass 
into  salts  poorer  in  potassium  and  of  a  lighter  colour. 
All  these  compounds  are  anhydrous.  If  bismuth  hy¬ 
droxide  is  suspended  in  lye  so  strong  that  it  solidifies  on 
cooling,  and  treated  with  chlorine  at  a  boil,  yellow  and 
red  compounds  are  obtained  in  which  the  bismuth  is 
partly  pentavalent  and  partly  trivalent. 
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Vol.  223,  Part  2. 

Condensations  of  Acetone  with  the  Aromatic  Alde- 
hyds  and  with  Furfurol. — L.  Caissen  and  A.'C.  Ponder. 
— Not  adapted  for  abstraction. 


joint  was  brazed  on  a  3"  wrought-iron  pipe.  These  blow¬ 
pipes  are  the  largest  yet  made  not  worked  by  power,  and 
as  they  can  be  conveniently  held  in  the  hand,  they  are  of 
special  value  for  effecting  small  repairs  in  machinery, 


Communications  from  the  Chemical  Laboratory  of 
the  University  of  Graz. — These  consist  of  a  continu¬ 
ation  of  a  memoir  by  K.  Garzarolli-Thurnlackh,  on  the 
aCtion  of  zinc-ethyl  and  zinc-methyl  upon  chlorinised 
aldehyds,  and  a  paper  by  K.  Garzarolli-Thurnlackh  and  A. 
Popper  on  the  aCtion  of  zinc-propyl  and  zinc-isobutyl  upon 
butyl-chloral. 

Tri-chloro-pheno-malic  Acid  and  the  Constitution 
of  Benzol. — A.  Kekule  and  Otto  Strecker. — This  paper  is 
essentially  a  defence  of  the  “benzol-ring.”  The  authors 
state  in  conclusion  that  they  are  “far  removed  from  as¬ 
serting  that  the  formation  of  /3-tri-chloro-acetyl-acrylic 
acid  proves  the  truth  of  the  view  advanced  by  one  of  them 
concerning  the  constitution  of  benzol,”  but  they  think  it 
agrees  better  with  this  supposition  than  with  any  other. 

Changes  of  Volume  during  Fusion. — R.  Schiff.  — 
The  author’s  researches  do  not  confirm  the  view  of  Krafft, 
i.e,  that  a  constant  difference  in  composition  corresponds 
to  a  constant  difference  in  the  molecular  volumes  referred 
to  the  melting-point.  It  appears  that  the  melting-point 
is  not  a  point  of  physical  comparability,  as  is  the  case,  in 
part  at  least,  with  the  boiling-point. 


Cosmos  les  Mondes. 

No.  1,  May  3,  1884. 

Combination-Heats  of  the  Soluble  Compounds 
of  Thallium. — Dr.  D.  Tommasi. — The  author  shows  that 
the  thermic  constant  of  thallium  is  exactly  equal  to  the 
mean  of  the  thermic  constants  of  potassium  and  lead, 
with  both  which  metals  thallium  presents  analogies. 
The  thermic  constant  of  manganese  is  equal  to  the 
mean  of  the  thermic  constants  of  iron  (ferrosum)  and 
aluminium;  that  of  nickel  is  equal  to  the  mean  of  the 
thermic  constants  of  ferrosum  and  ferricum. 


MISCELLANEOUS. 


Powerful  Blowpipes  adapted  for  Engineering  and 
Metallurgical  Work. — Several  new  forms  of  blowpipes 
have  recently  been  devised  by  Mr.  Fletcher,  forming  the 
latest  additions  to  his  already  long  list  of  ingenious  appli¬ 
ances  for  utilising  coal-gas  as  fuel.  One  of  the  neatest 
forms  of  these  large  blowpipes  is  shown  in  the  accompany¬ 
ing  sketch,  which  explains  itself.  These  blowpipes  adt  as 
injedtors ;  the  one  shown  in  the  sketch  requires  Mr. 
Fletcher’s  No.  5  foot-blower,  which  supplies  one-fifth  of 
the  necessary  volume  of  air  for  complete  combustion,  the 
remainder  being  drawn  in  by  the  momentum  of  the  air 
from  the  blower.  At  full  power  it  will  burn  300  cubic 
feet  of  gas  per  hour,  requiring  a  i£"  main  for  supply.  As 
an  example  of  what  one  of  these  instruments  is  capable 
of  doing,  in  one  trial,  in  five  minutes  from  starting,  a  T- 


without  the  necessity  of  pulling  down  and  re-erecting,  as 
well  as  in  metallurgical  operations. 


MEETINGS  FOR  THE  WEEK 


Monday,  July,  7th.— Royal  Institution,  5  p.m.  General  Monthly 
Meeting. 

Friday,  nth. — Quekett  Microscopical  Club,  8. 


LIVERPOOL  UNITED  GAS  LIGHT  COMPANY. 


AMMONIACAL  LIQUOR. 


J  he  Directors  of  the  Liverpool  United  Gas 

~  Light  Company  are  prepared  to  receive  TENDERS  for  the 
Ammoniacal  Liquor  produced  at  their  several  works  for  a  term  of 
three  years  from  April  ist,  1885. 

The  quantities  of  Ammoniacal  Liquor  produced  per  annum  are 
estimated  to  be  as  follows,  but  the  same  cannot  be  guaranteed  and 
may  be  more  or  less  ’ 

At  the  Athol  Street  Works,  about  1,400,000  ga’lons 

„  Eccles  Street  „  „  go4,ooo  „ 

„  Caryl  Street  „  ,,  1,030,000 

„  Wavertree  „  „  1,313,000  „ 

mi  m  ’b  Lmaijre  ,  „  3,010,000  „ 

The  Tenders  may  be  for  the  whole,  or  for  one  or  more  of  the  works 
separately. 

Forms iof  Tender  and  lull  particulars  may  be  obtained  on  applica- 
tion  to  the  undersigned. 

Tenders  seaied  and  endorsed  “  Tender  for  Ammoniacal  Liquor.” 

armf°  bAdelAvered  here  not  later  than  the  5th  day  of  August  next. 
The  Directors  reserve  to  themselves  the  right  to  accept  any 

highest  olany  Tended  ’  ^  d°  “*  bmd  themselves  to  accept  the 

Gas  Office.  WILLIAM  KING,  Engineer. 

Duke  Street,  Liverpool, 

June  27th,  1884. 


LIVERPOOL  UNITED  GAS  LIGHT  COMPANY. 


TAB. 


'The  Directors  of  the  Liverpool  United  Gas 

-1-  Light  Company  are  prepared  to  receive  TENDERS  for  the 
Tar  produced  at  their  several  Works  for  a  term  of  three  years  from 
April  ist,  1885 .  '  ™ 

The  quantities  of  Tar  produced  per  annum  are  estimated  to  be  as 
follows,  but  the  same  cannot  be  guaranteed,  and  may  be  more  or 


At  the  Athol  Street  Works,  about 
,,  Eccles  Street  „  „ 

»  faryl  Street  „  „  514,000 

„  Wavertree  „  „  636,000 

»  L  inacre  ,,  „  1,672,000 

The  Tenders  may  be  for  the  whole,  or  for  one 
Works  separately. 


757.000  gallons. 
452,000  „ 


or  more  of  the 


Forms  of  Tender  and  full  particulars  may  be  obtained  on  aDnlica 
tion  to  the  undersigned. 

T enders  sealed  and  endorsed  “  Tender  for  Tar  ”  are  to  be  delivered 
here  not  later  than  the  5th  day  of  August  next.  u 

The  Directors  reserve  to  themselves  the  right  to  accept  any  Tender 
m  part  or  in  whole,  and  do  not  bind  themselves  to  accept  the  highest 
or  any  Tender.  r  s“CBl 

Gas  Office,  WILLIAM  KING,  Engineer. 

Duke  Street,  Liverpool, 

June  27th,  1884. 
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(Dr.  Bernays’s  Patent.) 

The  combination  prepared  under  this  Patent  gives  to  Charcoal  its  highest  value  as  a 
FILTERING  MEDIUM.  The  Filter  is  made  in  four  movable  parts — the  body,  the  lining, 
the  manganous  carbon  block,  and  the  cover — by  this  means  every  portion  of  the  Filter  may 
be  KEPT  PERFECTLY  CLEAN,  and  the  manganous  carbon  block  may  be  changed  as 
often  as  necessary  without  parting  with  the  Filter. 
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(2)  The  carbon  may  be  regarded  as  already  oxidised. 

2  grms.  of  H,  oxidised  to  H20  . .  . .  +68  *6o  c 

44  grms.  of  C02  (already  formed) . .  ’  0  * 


ON  THE  HEATS  OF  FORMATION  OF  ORGANIC 

COMPOUNDS  CALCULATED  INDIRECTLY. 

By  WILLIAM  RAMSAY,  Ph.D 
Professor  of  Chemistry  at  University  College,  Bristol. 

This  note  is  intended  to  diredt  the  attention  of  chemists 
to  a  mistake  which  has,  so  far  as  I  am  aware,  uniformly 
pervaded  all  calculations  of  the  heats  of  formation  of 
organic  compounds  by  the  indirect  method.  This  mistake 
which  is,  to  include  the  heat  of  volatilisation  of  carbon  in 
the  heat  of  formation  of  organic  compounds,  pervades 
the  work  of  Berthelot  (see  Comptes  Rendus,  1880,91, 
786),  and  of  J.  Thomsen  (see  Berichte  der  Deut.  Chan. 
Ges.,  1880,  1325  and  1806);  and,  so  far  as  I  know,  it  is 
to  be  found  in  all  other  calculations  of  such  constants. 

It  is  customary  to  ascertain  the  heats  of  formation  of 
organic  compounds  as  follows  — The  heat  absorbed  by  the 
decomposition  of  the  compound  is  justly  assumed  to  be 
equal  to  the  heat  which  would  be  evolved  were  the  ele¬ 
ments  to  combine  direCtly  with  each  other.  Now  when  a 
compound,  say,  of  carbon  and  hydrogen  is  oxidised  to 
carbon  dioxide  and  water,  the  heat  evolved  is  assumed  to 
differ  from  that  evolved  when  the  same  weight  of  carbon, 
as  diamond  or  as  charcoal,  plus  the  same  weight  of  hydro¬ 
gen  are  burned,  by  the  heat  which  would  be  evolved  or 
absorbed  during  formation  of  the  compound  from  its 
elements.  Thus,  to  take  examples  from  the  classical 
researches  of  Berthelot  and  of  Thomsen,  the  heat  of 
formation  of  dipropargyl  is  calculated  by  the  former  as 
follows  (loc.  cit .)  : — 

Dipropargyl,  C6H6  ;  molecular  weight,  78. 

72  grms.  C  (diamond)  oxidised  to  C02  = 

,  TT  ....  6x93,866  >=  +563,1960. 

0  grins.  ri?  oxidised  to  H2O  =  6x34*600  =  -j-  207,600 

Sum  of  heats  evolved  bycombstn,  of  elements  +  770,796 
Heat  evolved  by  combustion  of  C6H6. .  . .  +853,600 

Difference  =  heat  of  formation  of  C6H6  ..  -82,800 

These  numbers  vary  somewhat  if  amorphous  carbon  be 
substituted  for  diamond.  The  heat  of  formation  is  given 
as  —64,800;  thus: — 

72  grms.  C.  (amorphous)  oxidised  to  C02  = 

«  it  ,  TT  ~  6x96,926  =  +581,200  c. 

d  grms.  H  oxidised  to  H2O  =  6x34*600  =  -j-207,600 

Sum  of  heats  evolved  bycombstn.  of  elements +  788,800 
Heat  evolved  by  combustion  of  C6H6>.  ..  +853,600 

Difference  =  heat  of  formation  of  CgHg  ..  —  64,800 
The  heat  of  formation  of  benzene  is  similarly  calculated 
by  J*  Thomsen.  As  the  method  of  working  is  in  every 
respect  similar  details  need  not  be  given. 

A  list  of  those  who  employ  a  similar  method  would  com¬ 
prise  all  those  chemists  who  publish  on  the  subject. 

Now  the  following  proof  will  show  the  incorrectness  of 
this  procedure,  and  will  point  to  the  true  method  of  calcu- 
lating  the  heats  of  formation  of  organic  compounds  from 
gaseous  carbon. 

The  heat  of  formation  of  formic  acid,  CH202,  may  be 
calculated  in  two  separate  ways.  CH202  =  46. 

The  readion  is  CH202  +  0  =  C02+H20. 

(1)  The  hydrogen  may  be  regarded  as  already  oxidised. 

26  grms.  of  CO,  oxidised  to  C02  . .  . .  +68,370  c. 

18  grms.  H20  (already  formed)  ....  o 


bum  of  heats  evolved  by  combstn.of  elements.  +  68,36o 
Heat  of  combustion  of  CH202  .  Tge^igo 

Heat  of  formation  of  CH202  from  its  elements -27,830 

It  is  evident  that  both  methods  give  an  identical  result 
It  is  also  to  be  noticed  that  H2,  O  =  CO  O. 

Similarly,  the  heat  of  formation  of  acetic  acid  may  be 
calculated  in  two  ways,  C2H402x40  =  2C02  +  2H20: 

(1)  Assuming  the  hydrogen  to  be  already  oxidised. 

24  grms.  of  amorphous  C  oxidised  to  C02  = 

36  grms.  of  H20  (already  formed*  9<5,9^°  ~  +  *93. 920  c. 


Sum  of  heats  evolved  by  combstn.  of  elements +  103  Q2o 
Heat  of  combustion  of  C2H402  (by  expt.) . .  +2 1^300 

Heat  of  formation  of  C2H402  from  its  elemnts.  ~6~^ 

(2)  Assuming  the  carbon  to  be  oxidised  to  CO 
Twice  28  grms.  of  CO,  oxidised  to  C02  = 

Twice  2  grms.  of  H,  oxidised  to  H2C)=70  "  +I36,740  c. 

2X68,360  =  +136,720 

Sum  of  heats  evolved  by  combstn.  of  elements.  +I7T7Z 
Heat  of  combustion  of  C2H402  (by  expt.). .  +2io,3oo 

Heat  of  formation  of  C2H402  from  its  elements +"63, 160 

In  the  first  case  the  heat  of  formation  is  calculated  as 
-16,380,  while  by  the  second  method  it  is  +63  160  Now 
it  is  evident  that  the  result  of  the  second  method  is’  alone 
correft  ;  and  the  reason  of  the  discrepancy  is  also  evident 
vrn.,  that  the  heat  of  combustion  of  amorphous  carbon’ 

or  of  diamond, includes  that  required  to  volatilise  the  carbon. 

It  would  follow  that  the  heat  of  combustion  of  carbon 
supposed  to  be  gaseous  to  form  CO  is  identical  with  that 
evolved  when  CO  burns  to  C02  ;  in  fact  that  (C,0)  =  ICO  O) 
For  on  re-calculating  the  heat  of  formation  of  acetic  acid 

1  r  suPP°sltion>  a  result  is  obtained  identical  with 
that  01  (2).  1  hus — 

(3)  Assuming  the  hydrogen  to  be  already  oxidised  •— 
Twice  12  grms.  of  carbon  (gaseous)  to  C02=  +27q  2sn  r 

Twice  18  grms.  of  water  (already  formed)  =  73,4  0  ‘ 


Sum  of  heats  evolved  by  combstn.  of  elements  +  273  480 
Heat  of  combustion  of  C2H402  .  +21^300 


Heat  of  formation  of  C2H402  from  its  elements+  63,180 


From  this  it  follows  that  the  heat  of  volatilisation  of 
12  grms.  of  amorphous  carbon  at  the  ordinary  temperature 
is  39,780  c. 

It  is  clear  that  none  but  the  most  misleading  results  as 
to  the  heats  of  formation  are  to  be  obtained  from  the  very 
numerous  observations  of  the  heats  of  combustion  of 
carbon  compounds  until  this  correction  has  been  adopted 
The  greater  part  of  the  numerical  results  of  this  branch  of 
thermal  chemistry  must  therefore  be  re-calculated. 

In  conclusion,  it  may  be  noted  that  similar  instances  to 
that  of  carbon  are  known.  For  just  as — 


so 


(C,0)  =  (C0,0)  = 
(Sn,02) 

(SnO.O) 

(Cu2,02)  = 

(Cu20,0)  = 


+  68,370  c., 
+  135.360 
+  69,580 
+  76,580 
+  36.6io 


Sum  of  heats  evolved  by  combstn.  of  elements  +  68,370 
Heat  evolved  by  combustion  of  CH202  ..  +96,190 

Heat  of  formation  of  CH202  from  its  elements  —27,820 


In  many  instances,  therefore,  union  of  an  element  with 
one  atom  of  oxygen  evolves  half  as  much  heat  as  union 
with  two  atoms  of  oxygen. 

University  College,  Bristol, 

July  5th,  1884, 


Reversion  of  Phosphoric  Acid.  |cjui,yICii^iSws’ 

Experiment  3. — Connecticut  Tobacco  Soil. 


l6 

ON  THE  REVERSION  OF  PHOSPHORIC  ACID. 
By  THOMAS  S.  GLADDING,  A.M. 

(Continued  from  page  3.) 


III.  Experiments  on  Natural  Soils. 

The  soils  used  were  light  loams.  One  from  the  truck 
gardens  of  Long  Island,  N.Y.,  one  from  the  cotton  plan¬ 
tations  of  North  Carolina,  and  one  from  the  tobacco  fields 
of  Connecticut,  taken  from  plots  upon  which  fertilisers 
have  been  sown  and  large  crops  of  the  before-mentioned 
staples  grown. 

The  soils  were  ground  to  pass  through  a  20-mesh  sieve, 
and  100  grms.  of  each  were  weighed  for  each  experiment. 

160  grms.  of  an  ammoniated  superphosphate  were 
digested  in  two  litres  of  water  and  filtered  ;  the  quantity 
of  phosphoric  acid  found  by  analysis  in  50  c.n.  of  this 
filtrate  was  0-284  g •  This  quantity  was  added  to  100  grms. 
of  each  soil,  prepared  as  before,  and  the  mixture  was 
stirred  to  a  thin,  wet,  pasty  condition,  allowed  to  remain 
five  days  in  thin  layer  exposed  to  the  open  atmospheric 
conditions,  in  the  shade,  in  open  vessels.  At  the  end  of 
this  period  they  were  weighed  and  divided  into  four  equal 
parts  for  digestion  in  citrate  of  ammonia  solution,  at  tem¬ 
peratures  40°  and  65°  C.,  and  with  water,  to  determine  the 
amount  not  reverted. 

In  order  to  calculate  the  exaCt  quantity  of  reverted 
dissolved  by  these  digestions,  the  amount  originally  in 
each  soil  was  estimated  by  previous  digestions  as  fol¬ 
lows  : — 

Amount  Phos.  Acid  dissolved  from — 


Soil. 

25  g.  by  Citrate  of  Am. 

25  g-  by 

Temp.  40°  C. 

65°  C. 

Water. 

I. 

Long  Island  garden . . 

0-0193 

0-0292 

trace 

2. 

North  Carolina  cotton 

0-003 

0-0076 

3- 

Connecticut  tobacco  . 

0-0072 

0-0x63 

Corrections  have  been  made  according  to  the  above 
results,  as  follows : — 


Soil  Experiment  1. — Long  Island  Garden  Soil. 

25  grms.  mixture  digested  with  cold  water — 

Phos.  acid  added . 0-071  grm. 

„  ,,  dissolved  ..  ..  0-007  >> 

„  ,,  reverted . 0-064  ,, 

25  grms.  mixture,  digested  with  citrate  of  ammonia; 
temp.  40^  C. — 

Phos.  acid  added  . 0-071  grm. 

„  „  dissolved . 0-0532  „ 

Reverted  phos.  acid  dissolved  0-0462  ,, 

25  grms.  mixture,  digested  with  citrate  of  ammonia  ; 
temp.  65°  C. 

Phos.  acid  added  . 0-071  grm. 

,,  ,,  dissolved  ..  ..  0-0702  ,, 

Reverted  phos.  acid  dissolved  0-0632  ,, 

Amount  of  phos.  acid  added  actually  reverted  0-064  grm. 
Ditto,  ditto,  and  not  dissolved  at  40°  C.,  ..  0-0178,, 

Soil  Experiment  2.— North  Carolina  Cotton  Soil. 

25  grms.  mixture,  digested  with  cold  water — 

Phos.  acid  added . 0-071  grm. 

,,  „  dissolved  . .  . .  0-0062  ,, 

„  „  reverted . 0-0648  „ 

25  grms.  mixture,  digested  with  citrate  of  ammonia  ; 
temp.  40°  C. — 

Phos.  acid  added . 0-071  grm. 

„  „  dissolved  ..  ..  0-053  ,, 

Reverted  phos.  acid  dissolved  0-0468  ,, 

25  grms.  of  mixture,  digested  with  citrate  of  ammonia  ; 
temp.  65°  C. — 

Phos.  acid  added  . 0-071  grm. 

,,  „  dissolved  ..  ..  0-0713  ,, 

Reverted  phos.  acid  dissolved  0-0651  ,, 

Amount  of  phos.  acid  added  actually  reverted,  0-0648  grm, 
Ditto,  ditto,  and  not  dissolved  at  40°  C.  ..  o'0i8  „ 


25  grms.  of  mixture  digested  with  cold  water — 

Phos.  acid  added . 0-071  grm. 

,,  ,,  dissolved  ..  ..  o-oo6  „ 

,,  ,,  reverted  . .  . .  0-065  ,, 

25  grms.  of  mixture  digested  with  citrate  of  ammonia; 
temp.  40°  C. —  . 

Phos.  acid  added  . 0-071  grm. 

,,  ;,  dissolved  ..  ..  0-052  ,, 

Reverted  phos.  aci’d  dissolved .  0-046  „ 

2S  grms.  of  mixture  digested  with  citrate  of  ammonia  ; 
temp.  65°  C. — 

Phos.  acid  added . 0-071  grm. 

,,  ,,  dissolved . 0-0698  ,, 

Reverted  phos.  acid  dissolved. .  0-638  ,, 

Amount  of  phos.  acid  added  actually  reverted,  0-065  grm. 
Ditto,  ditto,  and  not  dissolved  at  40°  C.  . .  o-oig  ,, 

Experiment  No.  1  shows  that  citrate  of  ammonia 
solution  at  temperature  of  65°  C.  dissolves  all  the  phos¬ 
phoric  acid  added  to  the  soil,  while  at  temperature  of  40° 
C.  it  fails  to  dissolve  27-81  per  cent  of  the  phosphoric  acid 
actually  reverted  by  the  soil. 

Experiment  No.  2  shows  that  citrate  of  ammonia 
solution  at  temperature  of  65°  C.  dissolves  all  the  phos¬ 
phoric  acid  added  to  the  soil,  while  at  temperature  of  40° 
C.  it  fails  to  dissolve  27-77  Per  cent  °f  the  phosphoric  acid 
actually  reverted  by  the  soil. 

Experiment  No.  3  shows  that'  citrate  of  ammonia 
solution  at  temperature  65°  C.  dissolves  all  the  phosphoric 
acid  added  to  the  soil,  while  at  temperature  of  40°  C.  it 
fails  to  dissolve  29-23  per  cent  of  the  phosphoric  acid 
actually  reverted  by  the  soil. 

In  order  to  obtain  a  thorough  and  uniform  mixture  of 
the  solution  of  phosphoric  acid  with  so  large  a  volume  of 
soil,  the  mass  was  made  very  wet  and  stirred  ;  during  two 
days  its  condition  represented  very  wet  lands  ;  later,  as 
more  water  evaporated,  it  took  upon  itself  all  the  succes¬ 
sive  stages  of  drought,  but  at  no  time  contained  less 
moisture  than  was  observed  in  the  fields  form  the  surface 
to  depths  varying  several  inches,  during  the  summer 
season.  Tests  made  with  other  portions  of  these  mixtures, 
showed  that  all  the  phosphoric  acid  was  dissolved  at  both 
temperatures,  if  kept  constantly  saturated  with  water, 
owing  to  the  ready  solubility  of  all  gelatinous  precipitates 
at  low  temperatures. 

Whether  phosphoric  acid  exists  in  the  soil  in  combi¬ 
nation  of  lime  only,  or  also  with  iron  and  alumina,  has 
heretofore  never  been  proven  by  any  direct  laboratory  tests, 
because  no  method  of  separation  was  known  for  dis¬ 
tinguishing  these  three  phosphates  in  the  presence  of  each 
other  in  the  soil.  The  results  of  soil  experiments  1,  2, 
and  3,  show  that  advantage  can  be  taken  of  this  discovery 
to  formulate  a  method  of  a  laboratory  qualitative  test  for 
reverted  iron  and  alumina  phosphates,  under  the  above 
conditions.  The  faCt  that  a  strongly  alkaline  citrate  of 
ammonia  solution  rapidly  attacks  insoluble  iron  and 
alumina  phosphates,  but  dissolves  even  less  of  insoluble 
lime  phosphate  than  when  neutral,  constitutes  another 
test  for  distinguishing  these  phosphates. 

Many  investigators  have  sought  a  direct  proof  since  the 
work  of  Thenard* * * §  on  this  subjeCt,  but  I  am  not  aware  that 
any  has  been  found. 

That  phosphoric  acid  becomes  reverted  or  insoluble  in 
water,  when  in  contact  with  soil,  has  been  demonstrated 
by  many  experiments  by  such  noted  scientists  as  Bronner,f 
Thompson  and  Huxtable^  Way,))  Liebig, §  Mulder, IT 


*  Comptes  Rendus,  1856,  T.  46,  p.  212. 

+  “  Treatise  ”  1836,  and  Jahresbericht  der  ag.  Chemie,  1863—64,  S.  6. 
J  Roy.  Ag.  Soc.  Jour.,  Eng. 

II  Ibid.,  1850,  vol.  xi.,  p.  313,  vol.  xv.,  p.  91. 

§  Annalen  der  Chemie  und  Physik,  Bd.  105  and  106, 

IT  Chemie  der  Akerkrume,  Bd.  i,  S.  465, 
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Knop  and  Hussakowsky,* * * § ** * * §§ *** * * §§§ *  Salomon, f  Millot.J  Joulie,  [| 
and  Voelcker,§  and  in  our  own  country,  by  Drs.  John- 
sonlfand  Shephard.** 

Of  these,  a  large  number  believed  that  it  becomes  com¬ 
bined  largely  with  iron  and  alumina.  Knop  especially 
proved  that  phosphoric  acid  was  fixed  in  greater  amount, 
and  more  rapidly,  when  oxides  of  these  bases  were  added 
to  soils;  and  that  soils  containing  large  quantities  had 
greater  reverting  properties  than  those  containing  less 
oxides  of  iron  and  alumina. 

Thenard  and  Deherain  discussed  elaborate  theories  to 
establish  the  chemical  rea&ion  by  which  plants  could 
absorb  phosphoric  acid  from  its  combinations  with  iron 
and  alumina  ;  but  experience  has  taught  the  agriculturist 
that  he  cannot  reason  with  certainty  regarding  these  intri¬ 
cate  processes. 

That  plants  do  absorb  phosphoric  acid  from  pure  phos¬ 
phate  of  iron  and  alumina  by  some  means  has  been  demon¬ 
strated  beyond  a  doubt  in  recent  field  experiments  by  Drs. 
Peterson, ff  Voelcker,i+  Fittbogen,||||  Prof.  Dietrich, II ||  F. 
01denberg,|i||  Renow, HD  Dr.  Bimer,f|  Prof.  Maercker,§§ 
Hoffmeister  and  others.  51  IT 

Leaving  the  theoretical  discussion  of  this  question,  the 
practical  view  of  the  case  is  best  expressed  in  the  following 
words  from  Prof.  S.  W.  Johnson’s  work,  “  How  Crops 
Feed,”  p.  374. 

“  The  great  beneficent  law  regulating  these  absorptions 
appears  to  admit  of  the  following  expressions  :  those  bodies 
which  are  most  rare  and  precious  to  the  growing  plant  are 
by  the  soil  converted  into  and  retained  in  a  condition,  not 
of  absolute,  but  of  relative  insolubility,  and  are  kept  avail¬ 
able  to  the  plant  by  the  continual  circulation  in  the  soil  of 
the  more  abundant  saline  matters.” 

The  quantities  of  iron  and  aluminum  oxides  introduced 
into  the  mixtures  of  artificial  soils,  with  which  experi¬ 
ments  2,  3,  4,  and  5  were  performed,  were  chosen  accord¬ 
ing  to  the  average  amount  of  these  oxides  in  soils. 

Analyses  of  87  soils,  collected  from  all  the  farming  dis¬ 
tricts  of  New  York  State  by  Emmons,***  in  1846,  show 
the  average  contents  of  iron  oxide  and  alumina  to  be  7-79 
per  cent ;  of  lime,  0-84  per  cent. 

The  average  of  20  representative  soils,  collected  in  New 
Jersey  by  Cook,ftf  shows,  by  analysis — Oxide  of  iron  and 
alumina,  19 '33  per  cent ;  lime,  077  per  cent. 

*  And  even  in  Ohio,  where  the  geological  formation  is 
lime  rock,  the  soil  contains  much  more  of  these  oxides 
than  of  lime.  Average  of  13  representative  soils  show  by 
analysis,JJJ  oxide  of  iron  and  alumina,  3  per  cent ;  lime, 
i‘25  per  cent. 

Very  many  soils  contain  less  than  0-15  per  cent  of  lime. 
The  normal  amount,  it  is  safe  to  say,  does  not  exceed  0^5 
per  cent.  Lime  is  rapidly  removed  from  soils  by  perco¬ 
lating  waters.  In  formations  of  lime  rock,  huge  caverns 
are  formed  by  this  process  ;  whereas  the  iron  and  alumina 
of  the  rocks  remain  in  the  soils  formed  from  them,  with  a 
consequent  increase  of  the  relative  proportions  between 
these  bases  and  lime. 

Knop,J|||||  _Salomon,§§§  and  others  have  shown  that  this 
loss  of  lime  is  also  largely  due  to  reactions  in  the  soil,  by 
which  soluble  compounds  of  lime  are  formed  with  nitric, 
sulphuric,  muriatic,  and  humic  acid. 


*  Knap’s  Ag.  Chemie. 
i  Ibid.,  vol.  ii.,  S.  177. 

t  Annates  Agronomiques,  1880.  Barrel  Jour.  d'Agric.,  1879. 

II  Comptes  Rendus,  1879,  p.  1324. 

§  Roy.  Ag.  Soc.  Jour.,  Eng.,  1862,  and  vol.  1,  No.  1,  p.  37, 

IT  “  How  Crops  Feed,”  and  Repts.  Conn.  Ag.  Soc.. 

**  Riiral  Carolinian,  June,  1872. 

H  Fiihling’s  Landwirthschafts  Zeitung,  1876,  Heft.  5,  S.  336. 
tt  Roy.  Ag.  Soc.  Jour.,  No.  xxxi.,  1880.  p.  152,  No.  xxxiii.,  1881,  and 
No.  xxxiv.,  1882. 

II  II  Biedermann’s  Central  Blatt,  March,  1881,  and  S.  156. 

§§  Ibid.,  June,  1881,  S.  378. 
yiT  Ibid.,  December,  18S1,  S.  813. 

***  “  Geol.  Rept.  New  York  State,”  1846. 

Hi  "  Geol.  Rept.  New  Jersey,’  i860, 
ttt  “  Geol,  Rept.  Ohio,”  1879. 

II  II  II  Knop’s  Ag.  Chemie,  vol.  ii.,  S.  177. 

§§§  Ibid.,  vol,  ii.,  S.  177. 


Albert  and  Vollbrecht*  experimented  on  soils  containing 
a  large  amount  of  lime,  and  with  others  containing  a  small 
amount,  with  the  result  here  given  in  abstract. 

They  mixed  10  grms.  soil,  containing  18  per  cent  car¬ 
bonate  of  lime  ;  2  7  grms.  superphosphate,  containing  9-3 
per  cent  phosphoric  acid  soluble  in  water,  and  I2'o6  per 
cent  reverted  soluble  at  temperature  40°  C.  in  neutral 
solution  of  citrate  of  ammonia. 

Of  the  total  phosphoric  acid  present,  dried  in  the  shade, 
there  became  insoluble  in  water,  per  cent : — 

After  Hours.  After  Days. 

' - - - 1 - >  r - 1 - - 

4-  8-  12.  3.  6.  8.  10.  14. 

78  88'4  go’2  gi'4  gi'7  93-4  93-8  95 

There  became  insoluble  in  citrate  of  ammonia,  at 
temp.  40°  C. — 

2*1  3  4'1  4' 1  4‘i 

Dried  in  the  sun,  there  became  insoluble  in  water — 

.  ,  97'4  —  roo  —  — 

In  citrate  of  ammonia  at  40°  C. — 

4'6  —  6-6  —  — 

Soil  containing  small  amount  of  lime  mixed  with  the 
same  superphosphate: — 

Of  total  phosphoric  acid  present,  there  became  insoluble 
in  citrate  of  ammonia,  at  40°  C.— 

I2-  *4-  3-  4-  8.  10.  14. 

—  3'i  47  47  5'8  6-5  67  6-8 

In  another  experiment  they  mixed  10  grms.  soil  rich  in 
lime,  2  grms.  superphosphate,  containing  soluble  phos¬ 
phoric  acid  27  per  cent,  reverted  at  40°  C,  217  per  cent : — 


Of  total  phosphoric  acid  present,  there  became  insoluble 
in  citrate  of  ammonia,  at  40°  C. — 


In  the  shade. . 
In  the  sun  . . 


After  Days. 

__ _ _ _ _ _ »  _ _ 

3-  5-  6.  8.  10.  14. 

4"1  5 '4  5 '4  —  6-8  7-4 

i-i  —  —  15-4  —  _ 


In  another  experiment  they  mixed  10  grms.  clay  soil 
2  grms.  superphosphate  above  used : — 


Of  total  phosphoric  acid  present,  in  the  shade,  there  be¬ 
come  insoluble  in  citrate  of  ammonia,  temp.  40°  C. — 
After  3.  8.  14  Days. 

8'2  121  — 


In  another  experiment  with  a  sandy  soil,  same  mixture — 

Of  the  total  phosphoric  acid  present,  in  the  shade,  there 
became  insoluble  in  citrate  of  ammonia,  temp.  40° — 

4  5’2  7'1 

The  authors,  with  Millot  and  Joulie, f  concluded  from 
these  experiments  that  the  amount  of  phos,  acid  not  dis¬ 
solved  by  citrate  of  ammonia  solution  at  40°  C.  had  become 
insoluble  phosphate  of  lime,  and  so  Deherain  thought 
possibly  oxide  of  iron  and  alumina  produced  insoluble 
phosphates  of  lime. 

Had  they  digested  these  soils  at  the  temperature  of  6  5°C., 
these  discrepancies  would  have  disappeared,  as  is  shown  by 
my  experiments  on  soils  1,  2,  and  3  (P), 

If  all  the  reverted  phos.  acid  present  in  these  experi¬ 
mental  mixtures  had  been  in  combination  with  lime,  it 
would  have  been  entirely  re-dissolved  at  temperature  40*  C. 
by  the  neutral  citrate  of  ammonia  solution,  as  is  proved 
by  experiment  No.  1,  where  lime  was  the  only  base 
present. 

Therefore  it  is  impossible  to  conclude  otherwise  than 
that  a  portion  of  the  phos.  acid  added  was  in  combination 
as  reverted  phosphates  of  iron  and  alumina  in  these  soils. 

Thenard  and  Deherain  in  1858  believed  that  when  even 


*  Biedermann’s  Central- Blatt,  February,  1880,  S.  84. 

t  “  Annales  Agronomiques,”  December,  1880. 
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insoluble  phosphate  of  lime  was  applied  to  the  soil,  even¬ 
tually  the  phosphoric  acid  became  combined  with  iron  and 
alumina,  through  the  chemical  agencies  of  soils. 

The  physical  conditions  of  oxides  of  iron  and  alumina 
in  soils  do  not  seem  to  affect  the  principal  result  of  these 
comparisons  of  temperature  at  which  citrate  of  ammonia 
solution  is  used  ;  the  mineral,  brown  hematite,  used  in  ex¬ 
periment  No.  4,  was  chosen  to  represent  the  mineral  oxides 
of  iron  formed  by  decomposition  of  rocks  ;  though  much 
more  adtive  forms  of  these  oxides,  such  as  proto-com¬ 
pounds,  are  supposed  to  be  present  in  the  chemical  changes 
going  on  in  soils.  Bauxite,  used  in  experiment  No.  5,  re¬ 
presents  in  the  same  manner  the  possible  condition  of  alu¬ 
mina  in  soils.  In  short,  I  do  not  think  that  these  minerals 
can  be  more  active  in  their  affinities  for  phosphoric  acid 
than  are  those  contained  in  soil. 

(To  be  continued.) 


ON  THE  DETERMINATION  OF  CHROMIUM 
SESQUIOXIDE. 

By  M.  H.  BAUBIGNY. 

The  tendency  of  chromium  sesquioxide  to  combine  with 
other  bases  has  caused  the  separation  of  chrome  in  this 
state  to  be  abandoned  whenever  the  liquid  contains  any 
bases  other  than  the  alkalies  properly  so-called.  Hence 
chromium  sesquioxide  is  now  separated  by  being  con¬ 
verted  into  chromic  acid.  The  methods  employed  for 
this  purpose  are  fusion  with  alkalies,  alone  or  mixed  with 
saltpetre,  or  the  action  of  chlorine  or  bromine  upon  the 
mixture  of  oxides,  suspended  in  an  alkaline  lye.  Reynoso’s 
permanganate  method  has  been  abandoned  on  account  of 
its  serious  inconveniences. 

Storer,  in  1859,  proposed  the  use  of  the  following  oxi¬ 
dising  mixture Chromic  oxide,  or  its  salts,  whether  in 
the  state  of  powder  or  of  solution,  is  quickly  oxidised  at  a 
gentle  heat  in  presence  of  nitric  acid  into  which  potassium 
chlorate  is  projected.  The  conversion  into  chromic  acid 
i  s  rapid  and  complete. 

This  method  is  absolutely  general.  Not  only  is  ignited 
chromic  oxide  converted  almost  instantaneously  into 
soluble  chromic  acid,  but  even  chrome-iron  is  attacked, 
and  that  so  thoroughly  that  the  residue,  when  tested  by 
fusion  with  sodium  carbonate  and  saltpetre,  is  found  abso¬ 
lutely  free  from  chromium. 

When  the  chrome  is  once  transformed  into  chromic  acid 
its  separation  from  the  other  oxides  falls  under  the 
general  case  of  the  separation  of  acids  and  bases.  When 
Storer’s  method  has  been  used  the  presence  of  oxy-deriva- 
tives  of  chlorine  prevents  this  operation  from  being 
effected  by  ammonia  or  its  carbonate,  unless  the  chlorous 
acid  has  first  been  expelled  by  heat,  which  under  certain 
circumstances  is  a  tedious  process. 

As  examples  the  author  gives  the  separation  of  chrome 
from  alumina  and  from  iron.  In  a  concentrated  solution 
of  chromium  sulphate  and  aluminium  sulphate  M.  Bau- 
bigny  transformed  the  chrome  into  chromic  acid.  This 
process  is  unattended  with  danger  when  conducted  in  an 
open  vessel,  simply  covered  with  an  inverted  funnel  to 
prevent  loss  by  spirting.  The  strength  of  the  acid  is  of 
little  importance  in  case  of  soluble  compounds,  and  the 
heat  should  not  exceed  100°. 

When  the  liquid  is  cold  the  alumina  is  thrown  down  by 
a  very  slight  excess  of  sodium  bicarbonate.  After  standing 
for  an  hour  or  two  it  is  filtered  and  washed  with  water 
very  slightly  charged  with  bicarbonate.  The  alumina 
which  is  at  first  tinted  yellow  is  rapidly  decolourised  ;  it  is 
then  partially  dried  and  the  filter  supported  by  the  funnel 
is  kept  at  the  surface  of  a  large  volume  of  water  to 
remove  the  last  traces  of  alkali.  The  precipitate  is  then 
dried  and  incinerated  as  usual. 


The  chrome  is  then  easily  separated  as  sesquioxide  by 
saturating  the  bicarbonate  with  sulphuric  acid,  adding 
ammonia,  and  treating  with  a  current  of  sulphuretted 
hydrogen.  The  redu<5tion  is  easily  and  completely  effected 
by  raising  the  mixture  to  a  boil,  when  it  is  merely  neces¬ 
sary  to  filter  and  wash  the  chromic  hydrate.  To  remove 
alkalies  and  alkaline  salts  the  precipitate  is  dissolved  in 
hydrochloric  acid  and  precipitated  by  ammonia  whilst  hot. 

The  separation  of  chrome  from  iron  (ferricum)  is  con¬ 
duced  on  the  same  principles. 

If  chrome  is  precipitated  as  mercurous  chromate 
(Rose’s  method)  the  presence  of  ammoniacal  salts  must 
be  avoided. — Bulletin  de  la  Soc.  Chimique  de  Paris. 


DETERMINATION  OF  MOLYBDENUM  AND 
TUNGSTEN. 

By  BARON  OTTO  VON  DER  PFORDTEN. 

I.  Gravimetric  Methods  for  Molybdenum. 

The  reduction  of  molybdic  acid  to  the  state  of  metal  is 
an  improvement  on  the  original  method  of  H.  Rose.  The 
author  has  further  simplified  the  methods  of  Rammelsberg 
and  Debray.  He  finds  that  the  reduction  to  metal  can  be 
effected  in  a  crucible  with  a  perforated  cover,  by  means 
of  a  good  gas-blast.  He  uses  a  platinum  crucible  and 
passes  in  a  current  of  hydrogen  through  an  earthen  tube. 
In  the  analysis  of  ammonium  molybdate  he  heats  the 
sample  in  the  crucible  to  170°  for  some  hours  in  an  air- 
bath,  thus  avoiding  spirting.  If  the  temperature  is  raised 
higher,  e.g.,  to  200°,  there  is  a  slight  loss  by  sublimation. 
The  crucible  is  then  heated  gently  in  a  slow  current  of 
hydrogen  to  superficial  reduction.  In  order  to  guard 
against  possible  loss  by  sublimation  the  aperture  of  the 
gas-delivery  pipe  is  wrapped  in  sheet  platinum,  running 
to  a  point  below  and  fitting  into  the  aperture  of  the  lid, 
with  which  it  is  weighed.  After  the  heat  has  been 
gradually  raised,  the  complete  reduction  is  effeded  in  the 
highest  heat  of  a  good  gas-blast  in  a  strong  current  of 
hydrogen.  The  ignition  takes  about  half  an  hour  for  o-2 
grm.  of  the  quantity  of  metal  expeCed.  The  redudion  is 
complete  when  the  weight  of  the  crucible  is  constant,  or 
when  the  contents  take  a  uniform  grey  colour.  A  violet 
stratum  shows  that  a  little  oxide  is  still  present ;  it  is  then 
brought  to  the  sides  of  the  crucible  by  stirring,  and  the 
reduction  is  thus  easily  completed.  The  crucible  is  after¬ 
wards  to  be  well  cleansed  by  ignition  in  the  air  and  by 
subsequent  successive  treatments  with  nitric  acid  and  with 
ammonia. 

This  method  is  applicable  for  all  neutral  solutions  con¬ 
taining  molybdic  acid,  if  combined  with  precipitation  by 
mercurous  nitrate.  This  process  was  first  recommended 
by  Berzelius  for  tungsten  and  was  then  applied  to  molyb¬ 
denum  by  H.  Rose.  The  cold,  concentrated  solution  of  a 
molybdate,  exactly  neutralised  and  freed  from  carbonic 
acid,  is  mixed  with  an  excess  of  a  clear  concentrated 
solution  of  neutral  mercurous  nitrate  and  well  stirred  up 
in  the  beaker  with  a  glass  rod.  The  bulky  yellow  pre¬ 
cipitate  clots  togeiher  and  begins  to  deposit,  and  if  enough 
of  the  reagent  has  been  added  and  the  mixture  well 
stirred  the  liquid  quickly  becomes  clear  as  water.  After  a 
few  hours  the  precipitate  may  be  filtered  with  the  aid  of 
the  vacuum  pump.  Particles  which,  on  stirring,  adhere 
to  the  sides  of  the  glass  are  rinsed  with  hot  nitric  acid  into 
a  platinum  crucible  and  evaporated.  The  main  precipi¬ 
tate,  when  dry,  is  separated  as  completely  as  possible 
from  the  filter  and  placed  in  the  crucible.  The  portions 
adhering  to  the  paper  maybe  rinsed  into  the  crucible  with 
hot  nitric  acid  and  evaporated.  Or  the  filter  is  carefully 
folded  up,  so  that  the  particles  may  be  reduced  by  the 
carbonaceous  matter  before  molybdic  acid  can  sublime 
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away,  and  the  whole  is  incinerated  on  a  platinum  wire  as 
nsual.  The  reduction  to  metal  is  then  effedted  as  above. 

For  the  analysis  of  acid  solutions  containing  molybdic 
acid  the  reduction  of  molybdenum  trisulphide  to  the  di¬ 
sulphide  is  recommended  as  described  by  Liechti  and 
Kempe.  It  requires  much  more  time  than  the  reduction  to 
metal  and  the  conclusion  of  the  reduction  is  not  so  dis¬ 
tinctly  marked.  The  molybdenum  disulphide  obtained 
must  not  be  ignited  too  strongly  in  the  current  of 
hydrogen. 

The  gravimetric  determination  of  tungsten  is  much  less 
difficult.  The  method  of  Berzelius — precipitation  with 
mercurous  nitrate  as  above  described — is  convenient  and 
gives  good  results.  Scheele’s  method,— evaporation  of 
the  solution  with  hydrochloric  acid,  exactly  as  for  silica — 
is  also  to  be  recommended. 

II.  Volumetric  Methods. 

Both  for  molybdenum  and  tungsten  a  volumetric  process 
can  be  founded  upon  the  methods  of  reduction  described 
above.  In  both  cases  complete  reduction  is  necessary  in 
a  hydrochloric  solution.  The  molybdenum  compounds 
are  titrated  in  the  ordinary  manner  in  presence  of  air  ; 
tungsten,  on  the  other  hand,  is  titrated  with  exclusion  of 
air. 

The  execution  of  the  process  is  substantially  the  same 
in  both  cases.  The  solution  of  the  salt  is  mixed,  for  Mo, 
with  50  to  60,  and  for  W  with  70  to  80  c.c.  of  hydrochloric 
acid  at  27  per  cent.  There  are  then  added,  for  Mo,  8  to 
10  grms.,  and  for  W  14  to  15  grms.  of  zinc  in  the  form  of 
rods  and  in  as  large  pieces  as  possible ;  the  iron  present 
in  the  zinc,  if  any,  is  previously  determined.  The 
solution  of  the  salt  may  contain  0-3  grm.  M0O3,  or  o-i 
grm.  W03.  In  the  latter  case  the  solution  is  previously 
heated  on  the  water-bath  and  the  hydrochloric  acid  and 
zinc  are  then  added.  We  thus  escape  the  deposition  of 
tungstic  acid  in  a  solid  state.  The  reaction  is  in  both 
cases  brisk,  with  tungsten  even  violent,  so  that  there  is  no 
occasion  to  accelerate  it  by  the  subsequent  application  of 
heat,  which,  with  molybdenum,  is  sometimes  useful 
towards  the  end  of  the  process.  When  the  solution  of 
molybdenum  has  become  yellow,  and  that  of  tungsten  red, 
the  flask  is  cooled,— in  case  of  tungsten,  with  especial 
care. 

The  remainder  of  the  procedure  is  different.  The  re¬ 
duced  solution  of  molybdenum  is  rinsed  into  a  porcelain 
•capsule  containing  about  40  c.c.  dilute  sulphuric  acid  and 
20  c.c.  of  a  solution  of  manganous  sulphate,  free  from 
ferrous  salt  and  containing  200  grms.  per  litre.  The 
whole  is  then  diluted  with  an  equal  volume  of  water,  and 
at  once  a  considerable  number  of  c.c.  of  a  dilute  solution 
of  permanganate  are  run  in  with  a  pipette.  It  is  finally 
titrated,  stirring  strongly  until  a  rose  colour  appears. 
From  the  quantity  of  permanganate  consumed  is  de¬ 
ducted  that  consumed  by  the  iron  present  in  the  zinc  and 
in  colouring  the  water.  The  solution  of  permanganate  is 
standardised  with  potassium  dichromate  as  directed  by 
Volhard.  The  results  are  accurate. 

1  c.c.  KMn04  =  0  000752185  0 

=  0-00451311  M0O3. 

The  reduced  solution  of  tungsten  is  rinsed  at  once 
quickly  and  carefully  into  a  porcelain  capsule  in  which 
there  are  an  excess  of  permanganate,  70  to  100  c.c.  dilute 
sulphuric  acid,  40  c.c.  solution  manganous  sulphate,  but 
otherwise  no  water.  Not  until  the  flask'has  been  rinsed 
out  is  the  liquid  diluted  to  1  litre.  In  presence  of  such 
large  quantities  of  hydrochloric  acid  the  manganous  sul¬ 
phate  exerts  its  power  of  transferring  oxygen  only  in  concen¬ 
trated  solutions.  Quick  work  is  essential.  Into  the  liquid 
which  still  contains  excess  of  permanganate  there  is  run  on 
an  excess  of  ferrous  sulphate,  and  the  solution  is  finally 
titrated  with  permanganate  until  the  rose  colouration 
appears.  A  volumetric  determination  is  less  important 
for  tungsten  than  for  molybdenum. — Liebig's  Annalen. 


China  has  often  been  spoken  of  as  a  sink  down  which  the 
gold  of  the  world  is  constantly  poured.  It  is  quite  a  mis¬ 
take  to  suppose,  however,  that  all  the  gold  bullion  im¬ 
ported  by  China  is  retained  or  consumed  in  that  country; 
on  the  contrary,  large  quantities  or  gold  are  re-exported 
from  Hong-kong  and  various  ports  of  China,  in  the  form 
of  sheet  gold  or  gold  leaf,  as  it  is  generally  called.  This 
form  of  bullion  must  not,  however,  be  confounded  with 
the  ordinary  gold  leaf  used  by  gilders,  which  is  very  much 
thinner,  and  a  different  article  altogether.  The  thick  gold 
leaf  to  which  we  are  now  referring  is  manufactured  prin¬ 
cipally  for  the  Indian  market,  where  it  goes  in  payment 
for  the  cotton  and  other  commodities  imported  from  that 
country.  Silver  is  more  often  cast  into  small  ingots 
called  shoes  of  sycee,  and  in  this  form  may  be  said  to  be 
the  standard  currency  of  China.  In  the  melting  down  of 
gold  and  silver  for  leaf  gold  and  sycee  of  standard  fineness, 
large  quantities  of  crucibles  are  annually  cracked  and 
broken  ;  and  we  purpose  now  to  give  a  short  description 
of  the  various  ingenious  processes  by  which  the  Chinese 
recover  the  fragments  and  minute  globules  of  the  precious 
metals,  which,  after  repeated  use,  adhere  in  considerable 
quantities  to  these  disused  crucibles  ;  also  to  say  a  few 
words  on  the  subjedt  of  Chinese  methods  of  refining  gold 
and  silver  and  the  parting  or  separating  of  gold  from  silver, 
when  the  two  metals  have  been  melted  together  in  the 
process  of  extraction.  As  the  whole  of  these  various 
manipulations  are  included  in  the  smelting  of  the  disused 
crucibles  above  referred  to,  it  will  be  sufficient  to  give  an 
outline  of  this  process. 

The  goldsmith  having  accumulated  a  sufficient  quantity 
of  old  crucibles  to  justify  him  in  commencing  operations, 
these  crucibles — which  are  somewhat  soft,  and  manufac¬ 
tured  from  a  but  slightly  ferruginous,  non-siliceous  clay, 
resulting  from  the  disintegration  of  a  felspathic  rock, 
found  in  the  neighbourhood  of  Fatshan— are  first  carefully 
pounded  in  large  iron  mortars,  then  mixed  with  powdered 
oxides  of  lead,  of  varying  and  uncertain  chemical  compo¬ 
sition,  the  result  of  previous  operations.  This  mixture  is 
then  sifted,  wetted  with  water,  and  puddled  and  punched 
in  the  large  iron  mortars  previously  referred  to  into  a  kind 
of  a  dough,  which  is  worked  up  by  the  hand  into  little 
conical  shaped  pellets  about  3  inches  high  by  2  inches 
in  diameter  at  their  base  ;  they  are  then  left  to  dry  in  the 
air  under  cover.  The  next  process  consists  in  smelting 
these  pellets  with  the  addition  of  lead  ;  this  is  done  in  a 
small  blast-furnace  very  similar  in  appearance  to  those 
figured  in  the  ancient  works  of  the  old  European  al¬ 
chemists.  The  lower  or  hearth  part  of  the  furnace  is  of  a 
semi-spherical  shape,  and  with  the  cover,  which  is  made 
of  the  clay  previously  described,  strengthened  and  held  to¬ 
gether  by  straps  and  bands  of  iron,  forms  an  almost  per¬ 
fect  globe,  but  slightly  elongated  downwards  towards  the 
hearth.  The  tuyere  pipe  is  of  earthenware  and  is  inserted 
into  a  hole  made  through  the  cover.  This  pipe  does  not 
extend  much  below  the  middle  of  the  furnace,  and  its 
aperture  is  thus  considerably  above  the  hearth.  The 
furnace  itself  is  about  two  and  a  half  feet  internal  di¬ 
ameter  by  rather  more  in  depth,  and  the  cover  is  almost 
exadlly  semi-spherical.  Previously  to  insertion  of  the 
charge  the  interior  portion  of  the  furnace  is  carefully 
smoothed  and  covered  with  a  luting  of  a  kind  of  black  clay 
made  of  moulding  sand,  and  a  basin,  sunk  into  the  floor, 
opposite  the  tap  hole  of  the  furnace,  is  similarly  prepared 
for  reception  of  the  molten  alloy  after  termination  of  the 
process  of  smelting.  The  furnace  having  been  prepared 
for  reception  of  the  charge  as  above  described,  charcoal 
in  small  pieces  is  inserted  to  about  afoot  in  depth;  then 
on  this  is  piled  the  little  conical  shaped  pellets  previously 
described,  from  which  the  precious  metals  are  to  be  ex- 
tradted  ;  then  a  layer  of  lead  in  small  ingots,  about  seven 
inches  long,  flat  on  one  side  and  semicircular  on  the  other. 
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Then  more  charcoal  and  another  layer  of  lead  ingots,  . 
and  finally  the  furnace  is  filled  up  with  charcoal,  fire  is 
applied,  and  the  blast  urged;  the  flames  and  products  of 
combustion  escape  from  an  opening  in  the  top  of  the  dome¬ 
shaped  furnace  cover,  more  fuel  being  from  time  to  time 
added  as  the  contents  of  the  furnace  become  exhausted. 
When  the  process  is  judged  to  have  proceeded  sufficiently 
far — that  is  when  all  the  little  pellets  of  disused  crucible 
clay  are  completely  melted— the  tap  hole  of  the  furnace  is 
opened  and  its  contents  run  out.  When  the  alloy  of  lead, 
gold,  and  silver  thus  produced  has  been  allowed  to  cool, 
it  is  removed  from  adherent  slag  and  the  next  step  taken 
is  to  oxidise  the  lead.  This  is  effected  in  a  primitive 
cupel  and  muffle  furnace  constructed  as  follows.  First  a 
quantity  of  oyster  shells  are  calcined  in  a  suitable  furnace 
by  burning  with  wood,  the  resulting  ash  or  lime  is  pow¬ 
dered  and  sifted  ;  a  circular  depression  in  the  floor  of  the 
furnace  room  is  then  filled  with  this  powdered  ash,  which 
is  carefully  rammed  down  and  smoothed,  leaving  a  circu¬ 
lar  depression  or  shallow  basin-shaped  cupel  some  four 
inches  deep  in  the  centre  by  two  and  a  half  feet  in  diameter. 
On  this  is  placed  some  fragments  of  charcoal  together 
with  the  lump  of  alloy  resulting  from  the  smelting  oper¬ 
ations  previously  described.  The  whole  is  then  eovered 
with  a  shallow  basin-shaped  cover,  like  a  small  segment 
of  a  large  sphere ;  this,  like  the  furnace  cover,  is  made  of 
earthenware  held  together  with  straps  of  iron ;  there  are 
two  openings  in  this  cover  in  order  to  allow  the  progress 
of  the  operation  to  be  watched,  and  also  a  semi-circular 
opening  in  its  rim  for  insertion  of  a  tuyere  or  blast  pipe. 
Fire  is  then  applied  to  the  charcoal  on  the  cupel,  the 
openings  in  the  cover  are  partially  closed,  and  the  whole 
is  covered  up  with  a  pile  of  charcoal.  The  blast  is  now 
urged  and  the  flames  or  heat  from  the  charcoal  on  the 
cupel  soon  communicate  with  the  heap  of  charcoal  by 
means  of  the  apertures  in  the  but  partially  closed  cover, 
between  the  rim  of  which  and  the  cupel  or  hearth  a  small 
space  is  also  purposely  deft.  The  charcoal  on  the  cupel 
soon  becomes  exhausted  and  is  not  renewed,  the  heat 
being  kept  up  by  combustion  of  the  heap  of  charcoal  over 
the  cover.  This  is  one  of  the  most  wasteful  and  least 
economical  metallurgical  operations  which  the  Chinese 
have,  as  it  will  be  seen  that  the  heap  of  charcoal  being 
uncovered  must  radiate  the  greater  portion  of  its  heat  into 
the  surrounding  atmosphere  instead  of  communicating  it 
to  the  contents  of  the  cupel.  The  Chinese  operator  has 
a  reason  for  this,  however,  as  he  noticed  that  when  a 
second  cover — that  is,  a  cover  to  the  heap  of  charcoal — 
was  applied,  too  great  a  degree  of  heat  was  generated  and 
a  considerable  proportion  of  his  silver  dissipated.  There 
was  also  considerable  difficulty  in  renewing  the  fuel  and 
watching  the  progress  of  the  operation.  After  a  time, 
varying  with  the  nature  of  the  alloy,  the  whole,  or  a 
greater  portion,  of  the  lead  is  oxidised  and  absorbed  by  the 
ashes  of  which  the  cupel  is  composed  ;  a  few  fragments 
of  potassium  nitrate  are  then  thrown  upon  the  surface  of 
the  alloy,  in  order,  as  the  Chinese  workman  says,  to  dis¬ 
sipate  the  last  traces  of  lead  (literally  “  drive  away  the 
breath  or  spirit  of  the  lead  ”).  The  whole  is  now  allowed 
to  cool.  The  next  process  is  that  of  parting  the  gold  and 
silver,  which  is,  for  so  primitive  a  people  as  the  Chinese, 
most  remarkably  ingenious.  The  button  of  alloy  from  the 
cupel  is  placed  in  a  large  earthenware  crucible  and  melted 
in  a  small  blast-furnace  or  forge,  which  is  not  provided  with 
a  cover,  the  smoke,  &c.,  finding  exit  by  means  of  a  hood 
similar  to  that  over  the  forges  of  our  own  European  black¬ 
smiths.  When  the  alloy  is  thoroughly  melted  it  is  kept 
constantly  stirred  up  with  roll  brimstone,  which  acts  upon 
the  silver,  forming  silver  sulphide,  leaving  the  gold  un¬ 
touched.  The  workmen  know,  by  long  experience,  when 
the  process  has  gone  far  enough,  and  when  this  is  accom¬ 
plished,  the  contents  of  the  crucible  are  poured  out  into  a 
mould  and  allowed  to  cool,  the  button  of  gold  is  knocked 
off  from  the  mixture  of  sulphur  and  silver  sulphide,  the 
gold  re-melted,  and,  when  wholly  fused,  a  very  small 
quantity  of  potassium  citrate  is  thrown  upon  its  surface,  and 
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the  contents  of  the  crucible,  which  are  now  only  pure  gold 
and  a  little  potassa,  are  cast  into  suitable  ingot  moulds,  and 
the  gold  is  then,  after  washing  to  free  it  from  the  potassa, 
ready  for  the  market. 

The  mixture  of  sulphur  and  silver  sulphide  resulting 
from  the  previous  operation  is  now  placed  in  a  large 
crucible  and  melted,  heat  is  kept  up  until  the  free  sulphur 
is  all  oxidised  or  burned  away,  a  suitable  proportion  of  lead 
is  then  added  to  the  silver  sulphide  and  kept  for  some  time 
stirred  up  with  it.  This,  again,  is  a  very  wasteful  and  un¬ 
scientific  proceeding,  but  still,  considering  the  authors  of 
the  process,  remarkably  ingenious.  The  whole  is  then 
poured  out  into  a  mould,  and  when  cold  is  placed  upon  a 
cupel  as  previously  described,  and  the  original  proceeding 
as  for  extracting  the  alloy  of  gold  and  silver  from  the  lead 
of  the  first  operation  gone  through  with,  the  brightened 
silver,  after  cooling,  is  re-melted,  a  little  nitre  thrown  upon 
its  surface  in  the  crucible,  and  the  now  pure  silver  cast 
into  ingots  for  the  market. 

Considering  the  complicated  nature  of  these  various 
operations,  the  quantity  of  lead  lost  is  very  small  indeed, 
the  quantity  recovered  being  generally  somewhere  about 
two-thirds  of  the  total  weight  employed  in  the  operation. 
The  lead  is  recovered  by  smelting  the  previously  broken 
up  and  powdered  cupel  with  its  adhering  litharge,  and 
other  var}'ing  oxides  of  lead,  with  charcoal  in  a  smelting 
furnace,  similar  to  that  described  as  employed  in  the  first 
operation.  The  resulting  slag  is  a  dark  reddish  or  dingy 
coloured  glass,  and  with  the  usual  Chinese  habits  of 
economy  where  their  own  property  is  in  question,  is  turned 
to  account  as  colouring  matter  by  the  makers  of  artificial 
stone  bangles,  snuff  phials,  and  various  other  ornaments 
and  articles  of  coloured  opaque  glass  or  artificial  stone 
ware.  For  this  purpose  the  slag  in  question  realises  about 
thirty  cents  of  a  Mexican  dollar  per  picul  of  one  hundred 
and  thirty-three  and  a  third  pounds.  The  silver  from 
these  operations  is  cast  into  shoes  of  sycee,  and  the  gold 
beaten  into  thick  leaves  or  sheets  of  a  standard  degree  of 
fineness  said  to  be  ninety-eight  touch,  that  is,  two  parts 
of  alloy  to  ninety-eight  of  pure  gold.  The  gold  is  presum¬ 
ably  prepared  for  the  market  in  this  form  to  prevent  the 
possibility  of  fraud,  in  the  shape  of  blocks  of  base  metal 
being  inserted  into  the  centre  or  interior  of  ingots  osten¬ 
sibly  of  pure  gold. 

The  Chinese  processes  for  the  assay  on  the  small  scale 
of  gold  and  silver  bullion  are  invariably  by  cupellation  as 
above  described ;  hence  from  the  volatile  nature  of  silver 
rendering  it  easily  dissipated  by  too  great  heat,  the 
Chinese  are  almost  invariably  liable  to  err  in  their  assays 
of  silver  bullion  by  loss  of  weight.  The  Chinese  are  them¬ 
selves  aware  of  this  fadt,  and  endeavour  to  corredt  it  by  mak¬ 
ing  an  allowance  for  the  loss.  This,  however,  is  at  best  but 
guess  work,  as  the  amount  of  silver  volatilised  varies  with 
the  excess  or  otherwise  of  heat  to  which  the  alloy  in  the 
cupel  has  been  subjected;  a  pradtised  and  skilful  operator 
making  perhaps  scarcely  any  appreciable  loss,  where 
another  in  the  same  operation  will  volatilise  considerably 
more  than  the  amount  which  is,  by  rule,  allowed  for 
loss  in  assay.  In  their  assays  of  gold,  from  the  greater 
difficulty  with  which  it  can  be  volatilised,  the  Chinese  are 
more  likely  to  be  accurate,  but  with  gold  there  are  other 
sources  of  error,  making  a  Chinese  assay  at  best  but  an 
approximation  tojaccuracy. 

The  Chinese  are,  however,  from  long  and  constant 
pradtice,  very  expert  in  the  use  of  the  touch  stone,  that  is, 
a  piece  of  dark  coloured  stone  on  which  they  rub  the  gold 
and  tell  by  the  colour  of  its  streak  the  degree  of  fineness ; 
hence  the'  expression,  so  often  heard  amongst  the  Chinese, 
of  so  many  “touch,”  pure  gold  being  spoken  of  as  “one 
hundred  touch.” 

T.  I.  B. 

Hong  Kong,  1884. 


Examination  of  Milk. — A.  Jorgensen  recommends 
Abbe’s  refradtometer. — Zeit.f.  Anal.  Chem. 


Chemical  News,) 
July  ii,  1884.  > 


A  Recalculation  of  the  Atomic  Weights. 


21 


A  RECALCULATION 

OF 

THE  ATOMIC  WEIGHTS.* 

By  FRANK  WIGGLESWORTH  CLARKE,  S.B., 
Chief  Chemist  to  the  U.S.  Geological  Survey,  "Washington. 


DIDYMIUM. 

The  atomic  weight  of  didymium  has  been  determined  by 
Marignac,  Hermann,  Zschiesche,  Erk,  and  Cleve.  Mosan- 
der  s  early  experiments  we  may  leave  out  of  account. 

Marignac  I  mixed  a  solution  of  the  sulphate  with  a  slight 
excess  01  barium  chloride,  filtered,  weighed  the  precipitate, 
and  estimated  the  excess  of  barium  in  the  filtrate  by  the' 
oidinary  method.  The  first  precipitate  always  contained 
didymium,  and  therefore  weighed  too  much.  By  deduct¬ 
ing  the  weight  of  the  second  precipitate,  representing  the 
excess  of  the  barium  chloride,  from  the  weight  of  barium 
sulphate  theoretically  formable,  the  weight  of  the  latter 
proportional  to  the  quantity  of  didymium  salt  taken  was 
found : — 


Di2(S04)3, 
3-633  grms. 
3*862  „ 
3*330  „ 

1*386  „ 


BaCI2. 

3-902  grms. 
4*227  „ 

3*552  „ 

z*477  „ 


1st  BaS04, 
4-412  grms, 
4*679  „ 

4*027  ,, 

r68i 


2nd  BaS04. 
0-084  grm- 
0*075  >, 
0-088  ,, 
0-014  >, 


,  These  figures  give  us  a  ratio  between  the  sulphates  of 
didymium  and  barium  which  we  may  express  as  follows. 
Column  A  gives  the  Di2(S04)3  proportional  to  100  parts 
of  BaS04,  as  calculated  from  the  first  precipitate  of  the 
latter.  Column  B  gives  a  similar  ratio  calculated  with 
the  second  BaS04  precipitate,  this  being  deduced  from  the 
total  BaS04  which  the  chloride  used  could  form  :  — 


A. 

82-344 

82-539 

82'6g2 

82-451 

82-247- 


-Erk. 


Mean  82-455  i  0-052 


B. 

84-685 

82-626 

85*545 

84*425 

Mean  84-320  ^  0-4x4 


To  A  I  have  added  a  single  result  of  Erk’s,  to  be  de¬ 
scribed  further  along.  It  will  be  seen  that  although  A  is 
theoretically  defedive,  its  figures  are  much  more  concord¬ 
ant  than  those  in  B.  In  fadt,  the  latter  would  almost 
vanish  for  the  final  general  mean  for  the  atomic  weight  of 
didymium  :  — 

From  A .  01  =  143-929 

>>  B  .  >»  150-436 

In  a  later  paper*  Marignac  adopts  two  other  methods 
for  establishing  the  atomic  weight  of  didymium.  The 
carefully  dehydrated  sulphate  was  taken,  the  didymium 
was  precipitated  as  oxalate,  and  the  latter,  ignited,  yielded 
oxide.  The  following  percentages  of  oxide  were  found  : — 

58-22 

58-24 

58-29 

58-31 

58-29 

Mean  58-27  +  0-0115  " 

The  chloride  of  didymium  was  also  studied.  As  the  an- 
hydrous  salt  could  not  be  obtained  in  an  absolutely  definite 
state,  Marignac  prepared  neutral  solutions  of  it  and  deter¬ 
mined  the  ratio  between  didymium  oxide  and  silver  chlo-  ' 

Natin-Irl’,t'1SOn*an  ^'sce^aneous  Collections.  The  Constants  of 

t  Arch,  des  Sci.  Phys.  et  Nat.,  (ij,  11,  29.  1849. 

I  Ann.  d.  Chim.  et  de  Phys.,  (3),  38,  148.  1853. 


ride.  The  latter  compound  was  first  precipitated  in  the 
usual  way,  and  filtered  off :  the  excess  of  silver  in  the  fil¬ 
trate  was  removed  by  hydrochloric  acid,  and  after  that 
tne  didymium  was  thrown  down  as  oxalate  and  weighed 
as  oxide.  The  subjoined  weights  of  AgCl  and  Di2CL 
were  found.  In  a  third  column  I  give  the  ratio  between 
the  two  compounds,  putting  AgCl  at  100 


AgCl. 

10*058  grms. 
5*029  „ 

5*844  >, 


Di203. 

3-946  grms. 

1- 960  „ 

2- 276  „ 


Ratio. 

39-232 

38-974 

38-946 


Hence  Di  =  143-637  +  0-263. 


Mean  39-051  +  o’o6i 


Hermann  s*  determination  of  the  atomic  weight  of  didy¬ 
mium  rests  on  a  single  experiment  with  the  sulphate.  By 
precipitation  as  oxalate  and  subsequent  ignition,  he  found 
that  this  salt  yielded  58-14  per  cent  of  Di203. 

Zschieschef  also  analysed  didymium  sulphate,  which  he 
dehydrated  at  230 \  and  afterwards  converted  into  oxide 
by  calcination.  I  give  his  percentages,  and  also,  in  a 
fourth  column,  the  percentage  of  oxide  from  the  anhydrous 
sulphate  as  deduced  from  his  figures  :  — 

.  RjT03 
in  anhyd.  salt. 

57- 07° 

57*9I9 

58- 006 
58-225 
57'554 

1  he  salt  used  in  the  first  experiment  probably  contained 
lanthanum.  Rejedting  this,  the  mean  of  the  figures  re¬ 
maining  in  the  fourth  column  is  57-926  -f-  0-094.  Hence 
Di  =  141-007. 

Erk,  J  to  whom  reference  has  already  been  made,  esti¬ 
mated  didymium  in  the  sulphate  by  precipitation  as  ox¬ 
alate  and  calcination  to  oxide 


h2o. 

S03. 

Di203. 

23-19 

32-97 

43*83 

23*03 

32-39 

44*58 

23-00 

32-56 

44*95 

23*547 

3I-938 

44*5i5 

22-550 

32-870 

44*57° 

Di3(S04)3. 


Di20n 


Per  cent. 
DLO„. 


0-556  grm.  0-323  grm.  58-094 

°'674  ».  0-3915  „  58-087 

Hermann’s  single  result  for  this  percentage,  58-14,  agrees 
more  nearly  with  Erk’s  series  than  with  any  other.  It  may 
therefore  be  averaged  in  with  Erk’s  two  experiments 
giving  a  mean  of  58-107  +  0-0112.  Erk  also  obtained 
from  0-7065  grm.  of  sulphate  0-859  grm.  BaS04.  This  ex¬ 
periment  has  already  been  averaged  with  Marignac’s 
earlier  results, 

The  latest  determinations  of  the  atomic  weight  of  didy¬ 
mium  were  published  by  Cleve||  in  1874.  Strongly  calcined 
didymium  oxide  was  dissolved  in  nitric  acid,  The  solution 
was  evaporated  with  sulphuric  acid,  and  the  weight  of  the 
resulting  sulphate  was  ascertained.  I  subjoin  the  weigh¬ 
ings  and  the  percentage  of  Di203  in  Di2(S04)3 


DiaOa. 


2*257  grms. 
1-086  ,, 

1-1525  „ 
1*3635 
1*9655  »> 
1*528  „ 


Di2(S04)3, 

3-844  grms. 

1- 8485  „ 

1*9615  „ 

2- 319  ,» 

3*3435  » 
2*599  „ 


Per  cent 
Di,Os. 

58-7I5 

58-750 

58-756 

58-797 

58786 

58-792 


Mean  58-766  -f-  0-0087 

Hence  01=146-804.  If  S03  =  8o,  Di  =  i47-o2i. 


*  Journ.  f.  Prakt.  Chem.,  82, 367.  1861. 
t  Ibid.,  107,  74. 

X  Jenaisches’s  Zeitschrift,  6,  306.  1871. 

II  K.  Svenska.  Vet.  Akad.  Handlingar,  Bd.  2,  No.  8.  These  fi°-ures 
were  kindly  transcribed  for  me  by  Professor  Deiafontaine  of  Chicago 
as  I  had  not  access  to  a  copy  of  the  original  memoir. 
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This  determination  is  undoubtedly  the  best  of  all,  and 
might  properly  be  accepted  to  the  exclusion  of  the  others. 
Still,  it  is  worth  while  to  combine  all  the  figures  into  one 
general  mean.  For  the  percentage  of  Di203  in  Di2(S04)3 
we  have  the  following  data  : — 


Marignac .  58'270  + 

Erk  and  Hermann  . .  ..  58*107 

Zschiesche  . 57’92^ 

Cleve  . 


o'on5 

0*0X12 

0*094 

0*0087 


General  mean  ..  58*451  0*0059 

For  the  atomic  weight  of  didymium  we  have  now  three 
independent  values : — 

From  per  cent Di203  in  Di2(S04)3..  Di  =  144*604+0*031 
,,  Marignac’s  chloride  analyses  ,,  143*637  0*263 

From  Marignac’s  and  Erk’s  BaS04  ratio — 

Di  =  143*929 


0*189 


General  mean 
If  0  =  i6,  Di  =  144*906. 


i44‘573±0'°3°6 


The  following  additional  note  has  been  communicated 
by  the  author  : — 

Since  this  chapter  was  written,  Brauner  and  Cleve  have 
shown  the  presence  of  samarium  in  what  were  formerly 
considered  pure  didymium  compounds.  By  the  conversion 
of  purified  Di203  into  Di2(S04)3,  they  arrive  at  new  esti¬ 
mates  for  the  atomic  weight  of  Di.  Brauner*  in  five  ex¬ 
periments,  finds  the  sulphate  to  contain  a  mean  percent¬ 
age  of  58*515  of  oxide.  Hence  Di=  145*26,  if  S03  =  8o. 

Clevef  gives  two  series,  one  of  ten  and  one  of  seven  ex¬ 
periments,  the  mean  percentages  being  respectively 
58*0905  and  58*0895.  Hence,  in  mean,  Di  =  142*33  if  S03 
=  80.  If  S03  =  79*874,  Di  =  i42*i2i. 


PROCEEDINGS  OF  SOCIETIES 


PHYSICAL  SOCIETY. 
June  28th,  1884. 


Prof.  F.  Guthrie,  President,  in  the  Chair. 


New  Member  : — Mr.  W.  H.  Hensley. 

Lord  Rayleigh  made  a  communication  “  On  the  Prac¬ 
tical  Use  of  the  Silver  Voltameter  for  the  Measurement  of 
an  Electric  Current .”  At  a  former  meeting  of  the  Society 
the  method  was  explained  by  the  author,  but  on  the 
present  occasion  the  apparatus  was  exhibited.  The 
author  considers  this  the  best  method  of  determining  the 
strength  of  current  in  absolute  measure.  One  ampere 
deposits  4  grms.  of  silver  in  an  hour,  therefore  a  quarter  to 
half  an  hour  is  sufficient  to  give  1  to  2  grms.,  quantities 
which  can  be  measured  with  accuracy.  Any  current,  from 
one-tenth  to  4  or  5  amperes,  can  be  measured  successfully 
in  this  way.  With  very  weak  currents  there  is  a  difficulty 
in  weighing  the  deposits  *.  with  very  strong,  dense  currents 
the  deposit  is  apt  to  be  irregular.  The  author  deprecates 
the  use  of  acetate  of  silver,  pure  nitrate  or  pure  chlorate 
giving  the  best  results.  The  cathode  of  his  apparatus  is 
a  platinum  bowl ;  the  anode  a  silver  sheet  wrapped  with 
clean  filter-paper  sealed  over  it  to  keep  any  loose  silver 
from  dropping  on  the  cathode.  The  anode  is  immersed  in 
the  solution  of  silver  salt,  and  at  the  end  of  several 
hours  (if  great  accuracy  is  required)  a  measurement  of 
the  weight  of  silver  deposited  is  made  by  weighing  the 
bowl  cathode  in  a  chemical  balance. 


Sitzungsb.  Akad.  Wein,  Juno,  1882. 
Bulletin  de  Li  Soc.  Chimique,  39,  289, 


1883. 


Dr.  Fleming  enquired  whether  it  was  not  better  to 
weigh  the  loss  of  weight  suffered  by  the  anode,  as  is  some¬ 
times  done. 

Lord  Rayleigh  had  not  found  this  plan  so  good,  the 
anode  being  apt  to  disintegrate  and  lose  weight  not  by 
electrolytic  action. 

Prof.  Guthrie  remarked  that  with  small  eledtrodes 
peroxide  of  silver  is  formed,  and  that  the  inferiority  of 
acetate  of  silver  might  be  due  to  formation  of  subacetate. 

Lord  Rayleigh  then  made  a  communication  on  a 
“  Colour-mixing  Apparatus  founded  on  Refraction."  This 
apparatus  had  been  described  at  a  former  meeting  of  the 
British  Association,  and  consists  of  a  double  refradting 
prism,  a  lens,  dispersing  prism;  and  screen,  by  which  an 
overlapping  of  spedtra  can  be  obtained,  and  thus  a  mix¬ 
ture  of  colours.  In  comparing  different  eyesights  with  it, 
Loid  Rayleigh  found  that  the  majority  of  persons  are 
more  sensitive  to  red  than  he  himself. 

In  answer  to  Mr.  W.  Baily,  Lord  Rayleigh  had  not 
observed  any  difference  between  the  two  eyes  of  the  same 
person,  except  what  might  be  due  to  fatigue  and  freshness. 

Dr.  Guthrie  enquired  if  the  author  had  discovered  any 
racial  charadterics  of  colour-blindness. 

Lord  Rayleigh  had  not  observed  any  so  far. 

Dr.  Guthrie  stated  that  though  colour-blind  to  red, 
he  believed  he  was  more  than  usually  sensitive  to  blue. 

Dr.  Stone  and  Mr.  Stanley  referred  to  known  cases  of 
blindness  to  green  as  well  as  red. 

Dr.  Lodge  asked  if  persons  abnormally  sensitive  to  red 
could  see  further  down  the  spedtrum. 

Lord  Rayleigh  believed  they  could  see  the  spedtrum 
brighter  near  its  limits,  at  all  events. 

Mr.  Glazebrook  briefly  described  a  modification  of 
Lord  Rayleigh’s  apparatus,  by  which  the  distance  on  the 
spedtrum  which  anyone  can  see  could  be  measured. 

Mr.  C.  V.  Boys  read  apaperon  ‘  ‘A  Phenomenonof  Electro¬ 
magnetic  Induction."  Between  the  poles  of  an  eledtro- 
magnet  a  small  disc  of  copper  is  hung  by  a  bifilar  suspen- 
If  the  magnetic  field  is  uniform,  and  the  disc  at  an 
to  the  lines  of  force,  then  on  making  the  magnet  it 
jerked  parallel  with  the  lines  of  force.  If  it  is  a 
changing  field,  and  the  disc  perpendicular  to  the  lines  of 
force,  it  is  repelled  on  making  the  magnet,  and  attracted 
on  breaking  by  the  nearest  pole.  This  phenomenon,  which 
was  observed  by  Faraday,  was  shown  by  Mr.  Boys  to  be 
useful  for  determining  the  intensity  of  a  magnetic  field  by 
measuring  the  throw  of  the  disc  on  magnetising  and  de¬ 
magnetising.  It  might  also  be  employed  to  measure  the 
resistance  of  bodies  in  the  form  of  plates,  from  their  dia¬ 
meter,  moment  of  inertia,  and  observed  throw.  Any 
strudtural  difference  of  resistance  in  different  diredtions  in 
the  body  might  be  determined  by  its  means.  Mr.  Boys 
illustrated  his  remarks  with  curves  of  results  obtained  by 
experiment. 

Lord  Rayleigh  considered  that  the  effedt  of  self-induc¬ 
tion  on  the  result  was  not  likely  to  be  serious.. 

Mr.  J.  Hopps  read  a  paper  “  On  the  Alteration  of  Elec¬ 
trical  Resistance  in  Metal  Wires  produced  by  Coiling  and 
Uncoiling."  His  experiments  were  made  with  an  inclined 
plane,  the  angle  of  which  could  be  varied,  and  a  car 
carrying  bobbins,  which  was  drawn  up  or  let  down  the 
plane  by  the  wires  experimented  on.  It  appeared  that 
coiling  and  uncoiling  tends  to  produce  hardness  in  a  wire. 
Coiling  produces  an  increase  of  resistance,  and  uncoiling 
a  decrease  in  the  resistance  of  a  wire. 

Mr.  R.  T.  Glazebrook,  M.A.,  F.R.S.,  read  a  paper 
11  On  the  Determination  in  Absolute  Measure  of  the  Elec¬ 
trical  Capacity  of  a  Condenser,  and  on  a  Method  of 
Finding  by  Electrical  Observations  the  Period  of  a  Tuning- 
Fork."  The  paper  described  experiments  condudted 
according  to  a  method  given  in  Maxwell  (Vol.  ii.,  §  776), 
for  measuring  the  capacity  of  a  condenser.  Mr.  J.J.  Thomson 
showed  {Phil.  Trans.,  1883,  Part  iii.)  that  Maxwell’s  for¬ 
mula  is  only  approximate,  and  gave  the  correct  formula, 
which  was  used  in  the  author’s  experiments.  In  these 
*  tuning-forks  were  used  of  frequences  approximately  16, 
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32,  64,  and  128  to  a  second,  the  frequences  being  deter¬ 
mined  by  careful  comparison  with  the  clock  by  Lord 
Rayleigh’s  method,  and  the  corresponding  values  found 
for  the  capacity  were  0-333,  0-3340,  0-3335,  and  0-3337  m.f. 
The  mean  is  0-3337  m.f.,  and  the  experiments  do  not  show 
any  variation  in  the  capacity,  as  the  time  of  charging 
varies  from  ^th  to  1|gth  of  a  second.  The  condenser 
was  furnished  by  Messrs.  Latimer  Clark,  Muirhead,  and 
Co.  The  method  also  gives  a  ready  and  accurate  means 
of  determining  the  pitch  of  a  tuning-fork,  for  if  the  capa¬ 
city  of  the  condenser  used  is  known  the  frequency  (n)  can 
be  determined.  The  author  has  used  the  method  success¬ 
fully  for  this  purpose. 

Lord  Rayleigh  objected  to  mercury  contacts  in  such 
experiments,  and  Dr.  Stone  said  he  had  found  iron  and 
mercury  contacts  good. 

Prof.  Herbert  McLeod  exhibited  a  Sunshine  Recorder 
made  by  placing  a  water  lens  in  front  of  an  old  camera 
box.  Sensitised  paper  is  placed  in  the  bottom  of  the 
box,  so  that  the  focussed  ray  strikes  on  it,  and  as  the  sun 
moves  traces  a  curved  line  or  band  on  the  paper.  Several 
of  these  records  were  shown  to  the  meeting. 

The  Society  adjourned  till  November  28th. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

General  Meeting,  July  7,  1884. 


The  Hon.  Sir  Wm.  R.  Grove,  M.A.,  D.C.L.,  F.R.S., 
Manager  and  Vice-President,  in  the  Chair. 


Mr.  J.  Wimnshurst  was  elected  a  Member  of  the  Royal 
Institution. 

Two  Candidates  for  membership  were  proposed  for 
eledtion. 

The  Managers  at  their  meeting  appointed  Professor 
Arthur  Gamgee,  M.D.,  F.R.S.,  Fullerian  Professor  of 
Physiology  for  three  years. 

The  presents  received  since  the  last  meeting  were  laid 
ou  the  table  and  the  thanks  of  the  Members  returned  for 
the  same. 


ROYAL  DUBLIN  SOCIETY. 


At  the  June  Monthly  Meeting  of  this  Society,  held  at  the 
Society  House,  Kildare-street,  the  following  papers  were 
read  in  the  Natural  Science  Sedtion  : — - 

“  On  the  Possibility  of  the  Formation  of  Coloured  Solar 
and  Lunar  Halos ,  Produced  by  the  Suspension  of  Vol¬ 
canic  Dust,"  by  the  Rev.  Dr.  Haughton,  F.R.S.  This 
paper  was  in  connection  with  the  eruption  of  Krakatoa, 
in  August,  1883. 

Prof.  C.  R.  Tichborne  read  a  paper  on  “An  Argenti¬ 
ferous  G alenetic-Blende  found  in  Ovoca.”  The  author 
wished  to  bring  before  the  notice  of  the  Society  a  mineral 
of  which  very  little  was  known.  It  had  been  found  in  the 
east  district  of  Ovoca,  and  was  called  there  “  Kilmacooite,” 
from  the  name  of  the  place  where  it  was  found.  There 
can  be  little  doubt  that  this  mineral  was  identical  with  one 
which  had  been  discovered  in  the  Island  of  Anglesea. 
No  other  locality  seemed  to  be  known  where  it  had  been 
procured.  In  Anglesea  it  was  called  “  Blue  Stone.” 

An  analysis  performed  by  the  author  gave  the  following 
results 


•Silver .  0-024 

Zinc  . .  . . 2s  "27 

Lead . 25-18 

Iron .  251 

Manganese  . trace 

Antimony .  0-2x 

Arsenic  .  0.0g 

G-npper  .  2*50 


*  Equal  to  nearly  8  ozs.  (troy)  per  ton. 


Alumina .  o  60 

Magnesium,  with  traces  of  calcium  ..  0-02 

Sulphur . 23-71 

Silica,  &c .  i6'8g6 

This  mineral  may  be  said,  therefore,  to  consist  of— 

Sulphide  of  zinc  . 37-68 

Sulphide  of  lead  . 2g'oy 

Sulphide  of  silver .  0-0275 


The  amount  of  pyrites  varies.  The  substance  does  not 
belong  to  the  mineral  proper.  It  was  examined  in  the 
spectroscope  for  the  rarer  metals,  but  with  a  negative 
result. 

The  specific  gravity  is  4-73,  and  it  is  harder  then  blende 
or  galena.  The  ore' is  very  hard  to  break,  and  blasting  has 
to  be  resorted  to  to  raise  it.  About  1000  tons  can  be 
sighted.  It  is  very  homogeneous,  forming  a  close-grained 
saccharoid  mass,  but  which,  from  the  author’s  experi¬ 
ments,  seems  to  be  an  intimate  mechanical  mixture  of 
microscopic  crystals  of  blende  and  galena. 

Its  value  consists  in  the  very  considerable  amount  of 
silver  present.  In  the  year  1865  Ireland  was  supplying 
about  2\  per  cent  of  the  silver  raised  in  the  United  King¬ 
dom,  or  14,000  ounces  per  annum.  It  has  sadly  fallen  off 
since  then  ;  therefore  the  find  of  this  ore  should  be  of 
some  importance. 

Mr.  S.  H.  Kinahan  read  “  Some  Notes  upon  the  Recent 
Earthquake  in  Essex.” 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.  All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires  des  Seances, de  VAcademie 
des  Sciences.  Vol.  xcviii.,  No.  22,  June  2,  1884. 

Experimental  Researches  on  the  Influence  of  a 
Current  of  Purified  Air  at  Ordinary  Temperatures,  or 
at  65  ,  upon  the  Fermentation  of  Saccharine  Juices. 
— M.  P.  Calliburges. — The  author  passed  a  current  of  air, 
freed  from  all  suspended  corpuscules,  through  30  litres  of 
grape-juice.  The  fermented  liquid  obtained,  when  ex¬ 
amined  after  the  lapse  of  thirteen  months,  was  perfectly 
clear  and  free  from  cotton-like  sediment.  It  contained 
18  40  per  cent  of  alcohol  by  volume. 

An  Attempt  at  a  Mercurial  Galvanometer. — J. 

Carpentier. — -As  far  back  as  January,  1881,  the  author 
constructed  an  apparatus  similar  to  that  recently  presented 
to  the  Academy  by  M.  Lippmann,  and  experimented  with 
it  before  witnesses. 

Spitting  of  Gold  and  Silver  in  the  Vapour  of 
Phosphorus.— P.  Hautefeuille  and  A.  Perrey.— Whilst 
endeavouring  to  reproduce  the  curious  silver  phosphides 
described  by  Pelletier  in  1792,  the  auihors  have  been  led 
to  study  the  adion  of  the  vapour  of  phosphorus  upon  silver 
and  upon  gold.  In  this  aCtion  there  are  produced  pheno¬ 
mena  of  the  same  order  as  those  described  by  Dumas. 
Observations  have  also  been  made  which  show  more  pre¬ 
cisely  the  influence  of  the  change  of  the  physical  state  of 
bodies  upon  the  statics  of  chemical  combinations.  At  the 
temperature  at  which  it  softens  silver  rapidly  absorbs 
oxygen :  at  a  heat  a  little  below  its  melting-point  it 
readily  absorbs  the  vapour  of  phosphorus,  at  a  tension 
below  the  atmospheric  pressure.  Phosphorus  renders 
silver  more  fusible.  At  a  heat  equal  to  its  softening- 
point,  and  in  a  current  of  an  inert  gas,  silver  retains  °a 
large  proportion  of  the  oxygen  absorbed  ;  at  the  tempera¬ 
ture  at  which  the  phosphorised  silver  remains  melted  it 
retains  a  large  proportion  of  the  phosphorus  absorbed. 
On  solidifying  in  the  air  silver  abandons  a  portion  of  the 
oxygen  taken  up  :  on  solidifying  in  the  vapour  of  phos- 
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phorus  it  abandons  the  whole  of  the  phosphorus.  Gold  ab¬ 
sorbs  the  vapour  of  phosphorus  at  a  temperature  below  its 
melting-point,  retains  it  at  a  higher  temperature,  and 
spits  on  cooling.  Phosphuretted  gold  loses  its  phosphorus 
at  a  temperature  of40o°  to  500°.  Most  other  metals  form 
permanent  compounds  with  phosphorus. 

Adtion  of  Mercury  Sulphide  on  Potassium  Sul¬ 
phide. — A.  Ditte. — This  paper  does  not  admit  of  useful 
abstradtion. 

Combination  of  Gold  Chlorides  with  Phosphorus 
Chlorides. — L.  Lindet. — The  author  has  obtained  a 
double  protochloride  of  gold  and  phosphorus  (Au2C1PC13) 
and  a  corresponding  per-compound,  Au2Cl3,PCl5). 

No.  23,  June  9,  1884. 

Existence  of  Manganese  in  Animals  and  Plants, 
and  its  Part  in  Animal  Life. — E.  Maumene. — Wheat 
contains  from  5a'0T;thto  -j-j  J^th  of  its  weight  of  metallic 
manganese.  The  bulk  ot  the  metal  exists  as  the  salt  of 
an  organic  acid.  The  bran  and  the  starch  do  not  contain 
any.  Rye,  rice,  and  barley  contain  much  manganese.  It 
is  also  found  in  potatoes,  beets,  carrots,  lentils,  peas, 
lettuce,  parsley,  and — in  infinitely  small  traces — in  appies 
and  grapes,  though  the  leaves  of  the  vine  are  tolerably 
rich  in  manganese.  Tt  is  found  in  a  larger  proportion  in 
cocoa,  in  a  still  larger  in  coffee,  and  most  of  all  in  tea. 
In  the  50  to  60  grms.  of  ash  obtained  from  1  kilo,  of  tea 
are  found  5  grms.  of  metallic  manganese.  On  the  other 
hand,  manganese  is  not  found  in  oranges,  lemons,  garlic, 
onions,  &c.  Human  blood  does  not  always  contain 
it.  Very  small  traces  are  found  in  the  milk,  the  urine,  the 
bones,  and  the  hair.  It  is  almost  entirely  eliminated  in 
the  solid  excrements,  whence  it  must  be  regarded  as  a 
mere  accidental  constituent  of  the  animal  system,  not 
essential  to  life.  Medical  science  must  renounce  the  use 
of  manganese  as  a  substitute  for  iron.  Tea,  coffee,  and 
tobacco  require  an  abundance  of  manganese  in  the  soil. 

New  Dynamo-eledtric  Machine. — A.  Damoiseau  and 
G.  Petitpont. — The  machine  devised  by  the  authors  is 
described  as  producing  about  double  the  work  performed 
by  existing  machines. 

Permeability  of  Silver  for  Oxygen  Gas. — L.  Troost. 
— The  author  proves  that  pure  oxygen  and  the  oxygen  of 
atmospheric  air  are  capable  of  passing  through  the  sides 
of  a  heated  tube  of  silver,  whilst  a  mere  trace  of  nitrogen 
penetrated  the  metal.  Carbonic  monoxide  and  dinoxide 
also  permeate  silver,  though  more  slowly  than  does  oxy¬ 
gen.  The  author  suggests  that  pure  oxygen  may  be 
obtained  from  the  air  on  this  principle.  The  temperature 
of  the  metal  must  not  exceed  8oo°. 

Acffion  of  Copper  Sulphide  upon  Manganese  Sul¬ 
phide. — A.  Ditte. — A  thermo-chemical  paper,  not  capable 
of  useful  abstraction. 

Solubility  of  certain  Halogenous  Salts. — A,  Etard. 
— The  author  has  examined  the  solubility  of  sodium  bro¬ 
mide  and  iodide,  potassium  chloride,  bromide,  and  iodide, 
and  calcium  chloride  of  different  temperatures. 

Certain  Colloidal  Substances.  —  E.  Grimaux. — 
Schweitzer’s  solution  when  submitted  to  dialysis  leaves 
within  the  porous  vessel  a  body  of  a  colloidal  character, 
which  is  decomposed  by  the  addition  of  distilled  water, 
depositing  flakes  of  cupric  hydrate.  Very  minute  quanti¬ 
ties  of  magnesium,  calcium,  aluminium,  and  copper  sul¬ 
phates,  and  of  very  dilute  acetic  acid  precipitate  this 
solution;  sodium  chloride  and  potassium  sulphate  are 
without  aCtion.  Copper  hydrate  is  also  precipitated  by  a 
temperature  of  40°  to  50°,  but  the  precipitate  re-dissolves 
slowly  on  cooling.  The  solution  of  cellulose  in 
Schweitzer’s  reagent  after  three  or  four  days  dialysis’  loses 
most  of  its  colour.  All  the  ammoniacal  copper  nitrite  and 
the  excess  of  water  pass  into  the  exterior  liquid.  The 
remaining  solution  of  cellulose  is  less  coloured ;  on 
the  addition  of  water  it  gives  a  gelatinous  precipitate 
which  re-dissolves  in’  a  few  drops  of  ammonia,  forming  a 


perfectly  transparent  liquid  of  little  colour.  The  author 
has  also  examined  the  condensed  pyruvic  ureids,  the 
amido-aspartic  colloid,  and  soluble  silica,  which  he  obtains 
without  dialysis  by  saponifying  the  methyl  silicate  of 
Friedel  and  Crafts  with  water. 

Synthesis  of  Pyridic  Hydrides. — Oechsner  de 
Coninck. — -The  author,  setting  out  from  /3-lutidine  and  /3- 
collidine,  has  obtained  a  small  quantity  of  a  dihydro-colli¬ 
dine.  By  the  aCtion  of  sodium  and  absolute  alcohol  upon 
/3-lutidine  and  /3-collidine  he  has  obtained  the  hexa-hydride 
of  /3-lutidine,  as  a  colourless,  mobile  liquid,  differing  little 
in  appearance  from  the  pyridic  alkaloids. 

On  Tribenzoyl-mesitylene. — E.  Louise. — The  author 
has  obtained  a  new  acetone,  symmetrical  tribenzoyl-tri¬ 
methyl-benzene.  It  melts  at  2150 — 216°.  It  is  almost  in¬ 
soluble  in  cold  alcohol,  dissolves  more  readily  in  boiling 
alcohol,  ether,  and  benzol,  but  its  best  solvent  is  a  mixture 
of  chloroform  and  acetone. 

Crystalline  Colchicine.— A  Houdes.— Colchicine 
appears  in  the  form  of  prisms  grouped  in  colourless 
mamellae  ;  it  is  intensely  bitter,  turns  litmus-paper  slightly 
blue,  is  sparingly  soluble  in  water,  glycerin  and  ether, 
but  readily  in  alcohol,  benzol,  and  chloroform.  It  combines 
with  certain  organic  acids,  but  is  decomposed  by  such  as 
adt  more  energetically,  and  also  by  the  mineral  acids. 
The  author  proposes  to  examine  how  this  precipitate  differs 
from  that  of  Oberlin. 

Losses  of  Nitrogen  during  the  Fermentation  of 
Dung. — H.  Joulie. — From  a  series  of  careful  experiments 
the  author  finds  that  a  prolonged  fermentation  of  dung  in¬ 
volves  a  loss  of  nitrogen,  which  reached  20  percent  in  his 
trial-heaps,  but  which  may  be  higher  in  adtual  pradtice. 
This  loss  is  entirely  due  to  the  decomposition  or  the  vola¬ 
tilisation  of  the  ammonia  contained  in  the  urine,  and  bears 
consequently  upon  the  most  adtive  and  the  most  easily 
assimilable  portion  of  the  dung  heaps.  The  addition  of 
calcium  phosphate  does  not  perceptibly  modify  the  extent 
of  the  loss.  That  calcium  carbonate  and  sulphate,  both, 
largely  increase  the  loss  of  ammoniacal  nitrogen  and 
lessen  its  fixation  upon  the  organic  matters. 


Cosmos  les  Mondes. 

No.  2,  May  10,  1884. 

This  issue  contains  no  chemical  matter.- 

No.  3,  May  17,  1884. 

Existence  of  Manganese  in  Wines  and  in  a 
number  of  Vegetable  and  Animal  Products. — E.  J. 

Maumene. — Noticed  under  Comptes  Rendns. 

Alizarin. — An  abstradt  of  the  history  of  artificial 
alizarin. 

Formation-Heat  of  the  Soluble  Dichromates. — Dr. 
D.  Tommasi. — The  combination  heat  of  ammonium  di¬ 
chromate  as  determined  by  experiment  is  i35-o;  as  cal¬ 
culated,  135-2.  The  author  then  gives  a  table  of  the  cal¬ 
culated  heats  of  a  number  of  soluble  dichromates. 

No.  4,  May  23,  1884. 

Non-Existence  of  Ammonium  Hydrate. — Dr.  D. 

Tommasi. — Already  noticed. 

No.  5,  May  31,  1884. 

Combination-Heats  of  Acid  Salts. — Dr.  D.  Tom¬ 
masi. — The  author  gives  the  combination-heats  of  ammo¬ 
nium  sulphate,  oxalate,  and  carbonate,  and  of  the  corre¬ 
sponding  sodium  salts,  as  found  experimentally,  and  as 
calculated  according  to  the  law  of  thermic  substitution 
compounds  ;  and  a  table  of  the  calculated  combination- 
heats  for  ammonium  and  sodium  tartrates,  and  hydroxl- 
ammonium,  ethyl-ammon:um,  and  trimethyl-amrnonium 
sulphates,  oxalates,  carbonates,  and  du  Hates. 
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NEW^CARBON  BATH  FOR  THE  EGGERTZ 
COLOUR  TEST. 

By  J.  OLIVER  ARNOLD,  F.C.S. 


The  Eggertz  colour  test  for  estimating  carbon  in  steel  is 
perhaps  used  more  extensively  commercially  than  any 
other  analytical  process.  This  is  particularly  the  case  in 
Bessemer  steel  works,  where  every  blow  is  tested  to 
ascertain  its  percentage  of  carbon  ;  the  number  of  estima¬ 
tions  thus  amounts  even  in  a  small  works  to  25  daily. 

In  carrying  out  the  analytical  process,  which  is  too  well 
known  to  require  description,  it  is  of  course  necessary  to 
preserve  the  identity  of  each  blow  number,  and  this  is 
effedted  by  dissolving  the  steels  in  a  square  shallow 
copper  water-bath,  provided  with  a  lid  perforated  with 
holes  in  which  the  tubes  are  inserted  in  a  slanting  posi¬ 
tion,  the  first  hole  indicating  the  starting-point  of  the 
day’s  blows. 

This  form  of  bath  is  objectionable  from  several  points 
of  view : — 

(a)  It  soon  gets  dirty  from  the  fumes  of  the  laboratory, 

evaporation  of  water,  and  the  action  of  the 
Bunsen  flame. 

(b)  The  slanting  position  of  the  tubes  often  causes  the 

solution  to  dry  on  their  sides. 

(c)  The  water  in  the  bath  is  out  of  sight,  and  may 

easily  evaporate  to  dryness  without^notice,  when 
the  whole  batch  of  carbons  would  be  ruined. 

( d )  The  indentity  of  the  tubes  may  be  readily  lost  by 

a  slip  of  memory  as  to  how  they  were  originally 
placed. 

(e)  The  bath  frequently  leaks,  and  has  to  be  repaired. 


twIvearS  -  consequentIy  designed  a  bath  which 
disadvanf  onstant  use  has  proved  to  have  none  of  the 
disadvantages  connected  with  the  old  form  of  bath. 

_  •  •  a!j"  consists  of  a  cylinder  of  glass  s  ins.  high  bv 

5  •  in  diameter,  closed  at  one  end  to  contain  the  water ; 


boiling-point  (9o”— 954.  On  the  top  faperforatedcLe? 

of  glazed  white  earthenware;  this  cover  contains  17  holes 
numbered  1  to  15  n  burnt-in  black  figures,  and  the  other 
wo  holes  are  marked  S  for  the  standard  steels. 

npnilYUbfk  contamin&  the  steels  and  nitric  acid  are  sus- 
pended  in  the  water  to  the  proner  dpnt-h  hw  di 

the  tube  a  rather  tightly-fitting  cylinder  of  ^india-rubber 
*  in.  long ;  this  india-rubber  serves  the  double  purpose  of 
keeping  the  ends  of  the  tubes  off  the  bottom  of  the  bath 

bob|nggup  of  theYbesYy  floiadon  (see  figure)'1^  ^ 

enablesait^toabeSw>ashed0^perftSHly1cdeana^;very^dayenYhe 

tubes. are  suspended  vertically  in  the  water  to  any  desired 

The  dear  numbering  enables  the  selection  of  any  given 
blow  about  which  a  hastener  ”  has  been  received  whh 

the  stedfin  thert0uhpand  Y  pr°grueSS  °f  the  solution  of 
them  b  Can  be  watched  without  removing 

Except  from  mechanical  breakage  the  apparatus  is 
pradticaliy  indestructible.  Wooden  “covers  wae  tried  at 
first,  but  were  found  to  be  dirty,  and  to  crack  in  n  r0 
weeks  from  the  effed  of  steaming.  I„  cases  Uere  fhe 

2  Car,b°.I?S  exceed  x5>  a  second  and  third  bath  may  be 
employed,  the  numbering  following  on,  or  one  large  bath 

large!  ^  5  however,  might  prove  inconveniently 

In  cases  where  only  a  few  odd  carbons  are  required  a 

bT?  fl0rated/-  6  steels  and  a  standard  would 
suffice  The  baths  used  by  the  author  were  made  to  his 
instructions  by  Messrs.  Cubley  and  Preston,  of  Sheffield. 
Laboratory, 

Sheffield  Steel  and  Iron  Works 
Sheffield,  July  n,  1884.  ’ 


ON  VITREOUS  AND  ORDINARY  AMORPHOUS 

SILICA. 

By  DAVID  LINDO. 


twiuwn  uiai  wnen 


.  WV*  ^.ysLdnisea  suicais  fused,  it  forms 

a  vitreous  mass  which  can  be  drawn  into  fine  threads  •  on 
coo  ing,  it  remains  transparent,  but  is  no  longer  crystal- 

In  “  Watts’s  Dictionary,”  3rd  Supplement,  experiments 

rvee«s“tS1U,hd  Ullik  are  which 

have  resulted  in  the  conversion  of  ordinary  gelatinous 
TffiY6  “llCa  IfL0  a  transPai‘ent  gelatinous  variety. 

This,  on  drying  and  heating,  may  have  resulted  in  anhy¬ 
drous  vitreous  silica,  though  the  behaviour  of  the  bodies 
described  does  not  quite  coincide  with  this  view. 

it  is  said  that  evaporating  an  aqueous  solution  of  silica 
as  obtained  by  Graham’s  process  of  dialysis  results  in  the 
formation  of  a  transparent  jelly  which  dries  to  a  vitreous 
mass.  The  existence  of  anhydrous  vitreous  silica  as  J 
distinct  alio troplc  modification  of  this  body,  and  the 
methods  of  obtaining  it,  seem,  however,  to  have  occupied 
little  attention,  the  chief  aim  having  been  to  obtain  defi- 

temperaturet  by  dryinS  the  jeIHes  at  various 

According  to  text-books,  silica,  as  obtained  in  the 
analysis  of  silicates,  has  the  aspect  of  a  white  earthy 
powder  If  the  contents  of  the  dish  are  stirred  when 
crusts  begin  to  form,  and  the  stirring  continued  until  the 
mass  is  dry  the  silica  will  always  present  the  appearance 
described  above  to  the  unaided  eye  ;  under  the  microscoDe 
with  reflected  light  it  will  appear  either  : _  * 

1st.  In  the  form  of  amorphous,  dead  white  masses 
which  in  very  thin  layers  are  slightly  translucent— ordi¬ 
nary  amorphous  silica. 

2nd.  As  a  mass  entirely  composed  of  perfectly  trans- 
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parent  brilliant  particles  with  sharp  edges  and  angles— 
vitreous  silica. 

3rd.  As  a  mixture  of  these  two  varieties. 

If  the  melt  has  been  afted  on  by  strong  acid  without 
dissolving  it  first  in  water,  or  if  very  little  water  has  been 
used  to  effedt  solution,  the  silica  will  be  precipitated  in  the 
ordinary  gelatinous  form,  and  on  evaporating  to  dryness, 
with  or  without  stirring,  the  silica  obtained  will  be  ordi¬ 
nary  amorphous.  , 

If  the  melt  has  been  dissolved  in  a  considerable  quantity 
of  water,  so  that  on  adding  the  strong  acid  mvw  of  the 
silica  is  precipitated,  on  evaporating  to  dryness,  with  or 
without  stirring,  all  the  silica  will  be  obtained  in  the 
vitreous  form. 

If  the  melt  has  been  dissolved  in  a  moderate  quantity 
of  water,  so  that  on  adding  the  acid  part  of  the  silica  is 
precipitated  and  a  portion  held  in  solution,  the  silica  on 
evaporating  to  dryness  will  be  found  paitly  vitreous  and 
partly  ordinary  amorphous. 

If  an  acid  solution  of  the  melt  containing  all  the  silica 
dissolved  is  evaporated  to  dryness  without  stirring,  the 
silica  will  form  a  transparent  jelly,  and  on  continuing  the 
heat  to  dryness,  the  vitreous  silica  will  be  obtained  in 
transparent  particles  large  enough  to  be  visible  as  such  to 
the  unaided  eye,  having  the  appearance  when  washed  and 
dried  of  coarsely  powdered  glass.  It  contains  water,  which 
can  only  be  expelled  completely  by  strong  ignition. 

If  ajsmall  quantity  of  ordinary  amorphous  silica  is  mixed 
with  a  drop  of  water  and  examined  by  transmitted  light 
with  the  microscope,  it  will  be  found  to  consist  of  flakes 
which  appear  granular  and  have  a  yellowish  brown  colour. 
Thin  layers,  without  the  addition  of  water,  present  the 
same  appearance.  I  have  observed  this  colour  with  all 
samples  examined,  including  some  prepared  by  myself 
with  great  care,  and  which  I  have  reason  to  believe  were 
quite  pure. 

Vitreous  silica  examined  in  the  same  way  appears 
colourless.  Ignited  intensely  over  the  blast  it  appears 
unaltered,  and  samples  so  ignited  retain  their  transparency 
after  being  exposed  to  the  air  for  several  weeks.  Some 
samples  retained  their  hygroscopic  property  in  a  marked 
degree  after  several  intense  ignitions  each  of  five  minutes 
duration ;  other  samples  lost  this  property  completely 
after  the  first  ignition,  gaining  nothing  in  weight  though 
kept  under  a  bell-glass  with  a  vessel  of  water  for  several 
days.  I  failed  to  deteft  impurity  by  testing,  or  any  differ¬ 
ence  in  appearance  by  the  microscope  in  those  samples 
that  lost  their  hygroscopic  property  so  readily ;  yet  to  the 
presence  of  traces  of  foreign  matter  I  am  still  inclined  to 
attribute  this  peculiarity  which  the  samples  retained  when 
again  ignited. 

Vitreous  silica  formed  in  the  midst  of  various  salts 
would  be  more  likely  to  retain  traces  of  impurity  than  the 
ordinary  amorphous  kind.  I  have  seldom  succeeded  in 
depriving  a  sample  of  the  latter  of  its  hygroscopic  property 
by  a  single  ignition  over  the  blast ;  that  is;  a  sample  ob¬ 
tained  from  the  decomposition  of  water  glass. 

As  regards  the  very  light  flaky  amorphous  silica  ob¬ 
tained  by  passing  fluoride  of  silicon  into  water,  the  case 
may  be  different.  A  sample  of  this  tried  absorbed  no 
moisture  after  five  minutes’  ignition  over  the  blast.  On 
examination  under  the  microscope  it  was  found  converted 
for  the  most  part  into  transparent  particles  which  may  have 
been  crystalline.  I  have  not  succeeded  by  several  igni¬ 
tions  over  the  blast  in  producing  this  change  in  ordinary 
amorphous  silica  prepared  from  water-glass,  though  pro¬ 
bably  more  intense  heat  would  have  done  it.  Since 
Jenzsch  has  shown  amorphous  silica  of  sp.  gr.  2-6  exists  ; 
increase  of  density  is  no  proof  that  the  amorphous  has 
passed  into  the  crystalline  form. 

Falmouth,  Jamaica,  B.W.I., 

June  23,  1884. 


The  Specific  Weight  of  Paraffin. — E.  Sauerlandt. — 
The  specific  gravity  of  the  oil  ranges  from  o-86g  to  0^43. 
. — Zeit.f.  Anal ■  Chem, 
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THE  ACTION  OF  THE  AIR  UPON 
SOLUTIONS  OF  TANNIN  AND  ON  THE 
DETERMINATION  OF  TANNINS. 

By  M.  ANTONY  GUYARD. 

It  is  stated  in  all  the  text-boooks  that  dilute  solutions  of 
tannin  absorb  oxygen  from  the  air,  becoming  transformed 
into  gallic  acid  and  giving  off  carbonic  acid.  We  read  also 
that  these  same  solutions  are  metamorphosed  with  the 
same  phenomena  under  the  double  influence  of  the  contact 
of  air  and  of  ferments,  and  lastly  that  the  gallic  fermen¬ 
tation  is  effedted  without  the  participation  of  air. 

This  last  assertion  seems  to  be  the  only  true  one  in  con¬ 
formity  with  the  general  laws  of  fermentation. 

The  author,  in  a  series  of  very  precise  experiments  to 
which  unlimited  time  was  devoted,  has  succeeded  in  show¬ 
ing  that  the  oxygen  of  the  air  has  no  action  upon  solutions 
of  tannin. 

The  apparatus  employed  consisted  of  a  (J-tube  with 
bulbs  containing  10  c.c.  of  a  solution  of  10  grms.  of  pure 
tannin  per  litre  of  water. 

This  tube  was  connedted  on  one  side  with  a  tube  filled 
with  pumice  moistened  with  sulphuric  acid,  and  on  the 
other  with  a  Liebig's  bulb  tube  containing  a  solution  of 
potassa  and  communicating  with  three  tubes  containing 
solid  caustic  potassa  and  calcium  chloride.  This  system 
of  tubes  was  intended  to  be  weighed,  and  was  arranged  in 
such  a  manner  that  neither  moisture  nor  carbonic  acid 
could  escape. 

This  system  was  connedted  on  the  one  hand  with  tubes 
1  metre  in  length  and  o-oi  metre  in  diameter  filled  with 
solid  potassa,  calcium  chloride,  and  soda  lime,  adapted  to  a 
large  aspirator,  and  on  the  other  to  a  similar  series  of  tubes 
filled  with  cotton-wool,  solid  potassa,  calcium  chloride, 
and  soda  lime,  communicating  with  a  washing  bottle  con¬ 
taining  a  solution  of  potassa,  and  intended  to  deprive  it  of 
every  trace  of  water  and  of  carbonic  acid. 

Whatever  was  the  time  employed  in  these  experiments, 
day  and  night,  and  whatever  was  the  volume  of  air  passed 
into  the  tannic  solution,  there  was  never  observed  either 
loss  or  gain  in  the  system  of  tubes  when  weighed ;  besides 
it  was  always  impossible  to  detedt  the  least  alteration  of 
the  tannic  solution  or  even  a  sign  of  gallic  transforma¬ 
tion. 

Solutions  of  only  half  the  above  strength  and  others 
two  or  three  times  stronger  showed  the  same  absolute  in¬ 
difference. 

The  oxygen  of  the  air,  therefore,  exerts  no  adtion  upon 
dilute  solutions  of  tannin,  and  the  conversion  into  gallic 
acid  is  effedted  only  under  the  adtion  of  atmospheric  dust 
or  of  ferments,  possibly  with,  but  more  probably  without, 
the  concurrence  of  oxygen. 

In  presence  of  an  alkali,  purified  air  adts,  on  the  contrary, 
with  great  energy.  If  we  weigh,  we  may  even  determine 
the  tannin  as  M.  Terreil  does  in  his  apparatus,  but  the 
procedure  of  this  chemist  is  applicable  only  in  limited  at¬ 
mosphere. 

By  means  of  the  apparatus  described  above  and  in 
presence  of  an  unlimited  quantity  of  purified  air,  we  can 
cause  the  alkaline  solution  of  tannin  to  absorb  as  much 
oxygen  as  we  wish,  and  induce  a  true  combustion  of  such 
a  nature  that  the  process  of  M.  Terreil,  thus  modified,  is 
not  capable  of  application  to  the  determination  of  tannin. 

A  very  useful  reagent  in  the  examination  of  tannins  is 
lead  acetate,  acidulated  with  acetic  acid.  Lead  tannate 
is  insoluble  in  this  reagent,  whilst  lead  gallate  is  perfectly 
soluble.  As  gallic  acid  frequently  accompanies  tannin, 
these  two  bodies  may  thus  be  advantageously  separated. 
On  afterwards  eliminating  the  lead  by  means  of  sulphuric 
acid  and  filtering,  we  have  on  the  one  hand  a  solution  of 
pure  tannin,  and  on  the  other  a  solution  of  gallic  acid. 
Permanganate  then  serves  for  the  titration  of  both  of  these 
acids  when  separated. — Bulletin  de  la  Soc.  Chimiqne  de 
Paris. 
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ON  THE  REVERSION  OF  PHOSPHORIC  ACID. 
By  THOMAS  S.  GLADDING,  A.M. 

(Concluded  from  page  18.) 


Few  deposits  of  mineral  phosphates  exist  free  from  oxide 
of  iron  and  alumina.  Vast  stores  of  phosphoric  acid, 
provided  by  nature  for  agricultural  use,  are  represented  by 
the  following  names  of  deposits  :  — 


Commercial 

Names.* 

Wicken  coprolites 
Cambridgeshire  coprolites 
Bedfordshire 
Ardennes 
Grand  Pre 
Suffolk 
Varennes 
Bellegarde 


>> 
)  J 


Boulogne  ,, 

Bordeaux  „ 

6’oo 

4 

to  11*50 
13 

German  phosphorites  .. 
Russian  ,, 

4'5 

6 

15 

Spanish  ,, 

125 

4 

Oruba  ,, 

147 

26-50 

Navassa,  red . 

,,  lower  flat 

10 

25 

4 

12 

Sombrero . 

4 

10 

St.  Martins . 

Malden  Island,  Pacific. . 
South  Carolina  (land)  . . 

*  “  Spon’s 

. .  I 

7 

Sncyclopcedia.” 

4'5° 

Per  cent  contents 
Oxide  Iron  and  Alumina. 

I2'0O 

3-25  to  5-25 
8'oo  io-oo 
not  mentioned 

)  J 

475  to  10-50 
not  mentioned 


The  last  is  now  sold  in  the  market,  coloured  a  pro¬ 
nounced  reddish  tint  by  the  oxide  of  iron  it  contains.  It 
is  evident  that  superphosphates  made  from  such  minerals 
are  undervalued  when  the  reverted  phosphoric  acid  is  esti¬ 
mated  at  a  temperature  of  40°  C. ;  because,  as  is  fair  to 
conclude  from  experiments  2,  3,  4,  and  5,  the  oxides, 
dissolved  by  the  sulphuric  acid,  subsequently  combine  in 
the  superphosphate  with  their  equivalent  of  phosphoric 
acid,  and  the  reverted  phosphates  of  iron  and  alumina 
thus  formed  are  not  all  dissolved  at  the  temperature  of 
40°  C.,  whereas  a  slight  increase  in  temperature  dissolves 
them  entirely,  without  unduly  attacking  the  insoluble 
mineral,  as  is.  proven  by  my  experiments  on  raw  phos¬ 
phates. 

.Millot*  showed  the  result  of  contadt  of  these  oxides 
with  soluble  phosphates  in  a  superphosphate,  prepared 
from  coprolites  of  the  Ardennes.  All  the  phosphoric  acid 
was  soluble  in  water  when  it  was  freshly  made  ;  but  after 
two  years  go  per  cent  of  the  phosphoric  acid  was  inso¬ 
luble  in  water.  Millot  washed  this  with  hot  water  until 
all  the  gypsum  was  removed,  and  found  the  residue  to  be 
free  from  lime ,  and  to  consist  of  phosphate  of  iron. 

The  experiments  of  Dr.  E.  Heydenf  show  how  very 
rapidly  and  completely  reversion  takes  place  under  con¬ 
ditions  more  nearly  similar  to  those  when  fertilisers  are 
applied  to  fields.  He  filtered  solutions  containing  an 
equal  amount  of  phosphoric  acid  through  four  separate 
soils,  2500  c.c.  of  the  solutions  to  each  1250  grms.  of  the 
soils. 


Soil  A,  surface  soil  (within 
8  ins.  of  surface) 

Soil  A,  subsoil  (between 
^  8  ins.  and  16  ins.) 

Soil  B,  surface  soil  (within 
8  ins.  of  surface)  . . 

Soil.  B,  subsoil  (between 
8  ins.  and  16  ins . 


Amount 

Amount 

Per  cent 

reverted, 

soluble. 

not  reverted 

Grms. 

Grms. 

0-137 

0-0057 

4"x6 

°'x47 

0-0026 

i 

1-76 

0-165 

0-0053 

3-21 

°-I53 

0-0019 

1-24 

*  Comptes  Rendus,  t.  lxxviii.,  p.  1131 ;  t.  lxxxii.,  p. 
1  Annalen  der  Landwirthschaft,  Bd.  45,  s.  189. 
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Dr.  Stohmann*  showed  by  his  experiments  that  from  a 
dilute  solution  of  salts,  filtered  through  a  given  mass  of 
soil,  a  larger  per  cent  was  removed  than  from  a  more  con¬ 
centrated  solution. 

1000  lbs.  of  superphosphate,  containing  xoo  lbs.  of 
soluble  phosphoric  acid,  sown  upon  an  acre  of  land,  repre¬ 
sent  a  distribution  of  only  0-0005  grm.  to  every  26-7  grms. 
of  soil,  which  is  the  weight  of  a  mass  1  square  inch  in 
surface  and  3  inches  deep.  In  the  experiments  of  Heyden, 
just  quoted,  0-150  grm.  of  phosphoric  acid  were  used  to 
1250  grms.  of  soil.  Thus,  in  actual  field  practice,  a  solu¬ 
tion  is  .  employed  which,  proportionately  to  the  soil,  is 
seven  times  more  dilute  than  that  which  Heyden  experi¬ 
mented  with,  and  about  120  times  more  dilute  than  those 
used  in  my  experiments. 

It  is  probable,  therefore,  that  the  superphosphate  be¬ 
comes  reverted  on  the  spot  where  it  is  sown.  If  spread 
broadcast,  it  lies  near  the  surface  ;  if  harrowed  or  ploughed 
under,  it  is  brought  a  few  inches  deeper. 

Li.ebigf  analysed  samples  of  soil  at  the  ExDerimental 
Station,  at  Rothamsted,  which  had  received  dressings  of 
superphosphates  for  twenty-two  years  in  succession,  and 
found  three-fourths  of  the  phosphoric  acid  in  the  first 
9  inches  of  soil. 

It  is.  evident,  from  the  marked  and.  positive  results  of  the 
foregoing  experiments,  that  the  only  equitable  method  of 
valuation  of  the  reverted  phosphoric  acid  of  a  superphos¬ 
phate  must  be  based  upon  these  fadts. 

I  assert,  therefore,  that  the  true  method  of  valuation  is 
that  which  dissolves  reverted  phosphates  of  the  same 
degree  of  solubility  as  those  which  are  formed  when  a  so¬ 
luble  superphosphate  is  mixed  with  the  soil. 

That  the  value  of  a  superphosphate  is  determined,  not 
alone  by  its  condition  in  the  storehouse,  but  by  its  con¬ 
dition  within  a  reasonable  time  after  being  sown  upon  the 
fields. 

That  phosphates,  soluble  in  water,  become  entirely  re¬ 
verted  within  a  few  hours,  in  some  cases  ;  in  others  to  the 
extent  of  over  go  per  cent.  This  has  been  shown  by  my 
experiments  with  artificial  and  natural  soils,  and  there  is 
no  lack  of  testimony  by  most  eminent  authorities  in  veri¬ 
fication  of  these  results. 

That  a  superphosphate  v/hich  was  valued  by  a  method 
in  which  the  temperature  was  40°  C.,  if  re-analysed  by 
the  same  temperature,  after  several  days’  contadt  with  the 
soil,  after  allowing  for  the  amount  previously  in  the  soil, 
would  show  an  apparent  loss  of  20  to  30  per  cent  avail¬ 
able  phosphoric  acid,  as  has  adtuallybeen  shown  by  expe¬ 
riments  1,  2,  and  3. 

The  following  method  of  analysis  of  superphosphates 
recognises  the  principles  demonstrated  in  this  and  the 
previous  paper,  and  contains  in  addition  a  detailed  mani¬ 
pulation  which  long  experience  has  fully  recommended  to 
our  confidence. 

Method  of  Analysis  of  Superphosphates. 

Preparation  of  Sample. — Pass  the  sample  through  a 
twelve-mesh  sieve.J 

Moisture. — Dry  5  or  10  grms.  at  ioo°  C. 

Total,  Phosphoric  Acid. — Weigh  2  grms  ,  brush  into  a 
200  c.c.  flask,  add  50  c.c.  nitric  acid ; j)  boil  gently  for 
fifteen  minutes,  cool  and  fill  to  mark,  mix,  filter  through 
a  dry  filter-paper  into  a  dry  receiver,  take  50  c.c.  of  filtrate, 
place  in  a  beaker,  add  25  c.c.  concentrated  ammonia, 
then  nitric  acid  to  acidity.  To  the  hot  liquid  add  molybdic 
solution,  let  stand  for  one  hour  at  about  65°  C.,  filter, 
wash  with  nitrate  of  ammonia  solution,  dissolve  on  paper 
with  hot  ammonia  solution,  and  wash  with  same.  Run 
in  magnesia  mixture  from  a  burette  at  the  rate  of  one 
drop  a  second,  stirring  constantly.  Let  stand  several 


*  Henneberg's  Jour.  f.  Landwirthschaft.  1863.  (Translation), 
t  Roy.  Ag.  Soc.  Jour.  1881. 

t  If  too  wet,  a  portion  of  the  sample  must  be  air-dried  and  then 
sifted,  and  an  allowance  made  by  calculation  for  loss  of  moisture. 

||  Several  cubic  centimetres  of  HC1  must  be  added  here  and  in 
solution  of  the  insoluble  when  working  with  difficulty  soluble  iron 
and  alumina  phosphates. 
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hours,  filter,  wash  with  ammonia  solution,  dry,  ignite  to 
whiteness,  and  weigh. 

Soluble  Phosphoric  Acid.— Weigh  2  grms.,  rub  up  in  a 
mortar  with  a  soft  rubber-tipped  pestle,* *  digest  in  25  c.c. 
of  cold  water ;  decant  clear  liquid  on  a  filter-paper, 
filtering  into  a  200  c.c.  flask ;  add  25  c.c.  of  water  to 
residue,  digest  for  several  minutes,  and  again  decant. 
Repeat  for  five  or  six  times,  and  finally  bring  all  upon  the 
filter-paper  and  wash  till  flask  is  filled  to  the  mark;  mix, 
take  50  c.c.,  and  estimate  P205  as  in  the  total. 

Insoluble  Phosphoric  Acid. — -Wash  the  residue  upon  the 
paper  into  a  200  c.c.  flask,  with  100  c.c.  citrate  solution, 
cork  the  flask  with  a  common  cork,  digest  in  a  water-bath 
at  constant  temperature  of  65°  C.  (150°  F.)  for  thirty 
minutes.  Filter  the  warm  solution  quickly  f  and  wash 
with  cold  water.  Return  paper  and  contents  to  the  same 
200  c.c.  flask,  add  50  c.c.  nitric  acid,  boil  for  fifteen 
minutes,  and  estimate  the  P205  as  in  the  total.  | 

R everted  Phosphoric  Acid. — The  sum  of  the  soluble  and 
the  insoluble  phosphoric  acid  subtracted  from  the  total 
will  give  the  reverted. 


and  terbium  are  little  more  than  estimates  ;  for  samarium 
we  have  no  data  whatever.  All  the  atomic  weights  in  this 
group  are  based  upon  analyses  or  syntheses  of  sulphates  ; 
and  from  analogy  to  the  cerium  metals  all  of  these 
elements  are  regarded  as  forming  sesquioxides. 

Scandium. 

Cleve,*  who  was  the  first  to  make  accurate  experiments 
on  the  atomic  weight  of  this  metal,  obtained  the  following 
data.  1*451  grm.  of  sulphate,  ignited,  gave  0-5293  grm.  of 
Sc203.  o-447g  grm.  of  Sc203,  converted  into  sulphate, 

yielded  1*2255.  grm.  of  the  latter,  which,  upon  ignition, 
gave  0*4479  grm.  of  Sc203.  Hence,  for  the  percentage  of 
Sc203  in  bc2(S04)3  we  have  : — 

36478 

36*556 

36*556 


Mean  36-530 

Hence,  if  S03  =  8o,  Sc  =  45*044. 


Memoranda. 

Citrate  Solution. — This  is  a  neutral  solution  of  citrate 
of  ammonia  of  sp.  gr.  1*09. 

Molybdic  Solution.-- This  is  made  up  as  usual  to  con¬ 
tain  5  per  cent.  Mo03.  Of  this,  use  60  c.c.  to  every 
o*ioo  grm.  P205.  (The  filtrate  should  be  tested  by  addi¬ 
tion  of  phosphate  of  soda  to  see  that  an  excess  of  preci¬ 
pitant  is  employed.) 

Magnesia  Mixture.—  Made  up  as  follows  : — 

no  grms.  crystallised  magnesium  chloride, 

300  ,,  ammonium  chloride, 

400  ,,  concentrated  ammonia, 

1500  ,,  water. 

Use  10  c.c.  to  every  o*ioo  grm.  P205. 

(15  c.c.  added  to  too  c.c.  ammonia  solution  must  re¬ 
main  clear  after  standing  twenty-four  hours.) 

Ammonia  Solution. — This  consists  of  1  part  strongest 
ammonia  to  3  parts  water. 

Nitrate  of  Ammonia. — This  is  a  10  per  cent  nitrate  of 
ammonia  solution,  slightly  acidified  with  nitric  acid. 

Laboratory  of  Stillwell  and  Gladding, 

New  York. 


Later  and  better  results  are  those  of  Nilson,f  who  con¬ 
verted  scandium  oxide  into  the  sulphate.  I  give  in  a  third 
column  the  percentage  of  oxide  in  sulphate  : — 


0*3379  grm.  Sc203  gave  0*9343  grm. 
0*3015  „  0*8330 

0*2998  ,,  0*8257 

0*3192  „  0-8823 


Sc2(S04)3.  36*166  p.c. 

„  36*194 

,,  36*187 

36*178 


Mean  36*181 

+  0*004 

Hence  Sc  =  43*g8o  +  0*015;  or,  if  0  =  i6,  then  Sc  = 
44*081.  If  S03  =  8o,  then  80  =  44*032.  These  values  are 
doubtless  very  nearly  corredt. 


Yttrium. 

For  yttrium  we  need  consider  only  the  determinations 
of  Popp,  Delafontaine,  Bahr  and  Bunsen,  and  Cleve. 

Popp,J  evidently  worked  with  material  not  wholly  free 
from  earths  of  higher  molecular  weight  than  yttria.  The 
yttrium  sulphate  was  dehydrated  at  200° ;  the  sulphuric 
acid  was  then  estimated  as  barium  sulphate  ;  and  after  the 
excess  of  barium  in  the  filtrate  had  been  removed,  the 
yttrium  was  thrown  down  as  oxalate,  and  ignited  to  yield 
oxide.  The  following  are  the  weights  given  by  Popp 
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OF 
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By  FRANK  WIGGLESWORTH  CLARKE,  S.B., 
Chief  Chemist  to  the  U.S.  Geological  Survey,  Washington. 


THE  YTTRIUM  GROUP. 

The  atomic  weights  of  the  metals  in  this  group  can  only 
be  said  to  have  been  determined  approximately.  Not  only 
do  great  difficulties  attend  the  purification  of  the  material 
used  for  study  and  the  separation  of  the  earths  from  each 
other,  but  there  have  been  and  still  are  grave  doubts  as  to 
the  adtual  nature  of  some  of  the  latter.  The  figures  for 
scandium,  yttrium,  and  ytterbium  seem  to  be  tolerably 
good;  those  for  decipium,  philippium,  thulium,  erbium, 


Sulphate. 
1*1805  grm. 
1  *4295  .. 
0*8455  .1 

1*045  » 


BaSOv 

i*3I45  grm 
i*593  », 

0-9407  „ 
1*1635  .» 


Yt203. 

0*4742  grm. 
o*5745  .» 
o*3392  „ 

0*4195  „ 


H20. 

0*255  grm 
0-308  „ 

0*1825  ,, 
0*2258  „ 


Eliminating  water,  these  figures  give  us  for  the  percent¬ 
ages  of  Yt203  in  Yt2(S04)3  the  values  in  column  A.  In 
column  B  I  put  the  quantities  of  Yt203  proportional  to 
100  parts  of  BaS04 


A. 

B. 

5i*237 

36*075 

51*226 

36*064 

51*161 

36*058 

51*209 

36*055 

Mean  51*208  +  o*on  Mean  36*063  4;  0*003 


*  This  serves  simply  to  break  up  lumps.  No  grinding  or  tritura¬ 
tion  of  sample  is  made  either  in  extraction  of  soluble  or  reverted 
phosphoric  acid. 

This  is  best  accomplished  by  use  of  a  filter-pump,  or  by  use  of  a 
plaited  filter-paper.  After  the  citrate  solution  has  run  through,  the 
first  paper  may  aJvant-  geously  be  rolled  up,  placed  upon  a  second 
paper,  and  washed.  The  use  of  citrate  solution  for  washing  is  dis¬ 
carded  as  being  equivalent  to  a  further  treatment. 

X  The  organic  matter  from  the  paper  does  not  interfere  in  the 
least  with  the  estimation.  We  have  never  found  soluble  si'icic  acid 
in  any  phosphate  in  sufficient  quantity  to  give  a  precipitate  and  thus 
interfere  with  the  above  method. 

II  Smithsonian  Miscellaneous  Collections.  The  Constants  of 
Nature.”  1 II 


From  B,  Yt=  101*880.  The  values  in  A  will  be  com¬ 
bined  with  similar  data  from  other  experimenters. 

In  1865  Delafontaine||  published  some  results  obtained 
from  yttrium  sulphate,  the  yttrium  being  thrown  down  as 
oxalate  and  weighed  as  oxide.  In  the  fourth  column  I 
give  the  percentages  of  Yt203  reckoned  from  the  anhydrous 
sulphate  : — 

*  Comptes  Rendus,  89,  4ig. 

I  Ibid.,  91,  118. 

4  Aim.  Chem.  Pharm.,  131,  179. 

II  Ibid.,  134, 108. 
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Sulphate. 
o-9545  grms. 

2-485  .. 

2-153 


Yt203. 
0-371  grm. 

0-9585 

0-827 


A  Recalculation  of  the  Atomic  Weights. 


99 

99 


H20.  Per  cent  Yt203 
0-216  grm.  50-237 

°'565  »  49-922 

°‘4935  »  49  834 
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Mean  49-998  +  0-081 

In  another  paper*  Delafontaine  gives  the]  following  per 
■centages  of  Yt203  in  dry  sulphate.  The  mode  of  estima¬ 
tion  was  the  same  as  before  : — 

48-23 
48-og 
48-37 


Mean  48-23  +  0-055 

Bahr  and  Bunsen, f  and  likewise  Cleve,  adopted  the 
method  of  converting  dry  yttrium  oxide  into  anhydrous 
sulphate,  and  noting  the  gain  in  weight.  Bahr  and  Bunsen 
give  us  the  two  following  results.  I  add  the  usual  percent¬ 
age  column  : — 


Yt203. 

0-7266  grm. 
07856  „ 


Yt2(S04)3. 

1'4737  grm. 
I-5956  „ 


Per  cent  Yt203 

49-304 

49-235 


Mean  49-2695  +  0-0233 

Cleve’sj  results  are  published  in  a  joint  memoir  by  Cleve 
and  Hoeglund,  and  are  as  follows  : — 


1-4060  grms. 
1-0930 
i'454o 

1- 3285 

2- 3500 
2-5780 


Yt2(S04)3 
2-8925  grms. 
2-2515 
2-9895 
2-7320 

4- 8330 

5- 3055 


Per  cent  Yt203. 
48-608 


if  S03  =  8o,  Yt==8g-485. 


Delafontaine,  1st 
,,  2nd 

Bahr  and  Bunsen 


General  mean  . . 
Rejedting  Popp . . 


From  the  general  mean  of  all  Yt  =  97-616.  From  the 
mean,  after  excluding  Popp’s  work,  Yt  =  8g-8i6  +  0-067. 
Or,  if  0  =  i6,  Yt  =  go'023. 


The  following  additional  note  has  been  communicated 
by  the  author  : — 

Since  the  foregoing  re-calculation  was  first  published  a 
later  and  better  series  of  experiments  by  Cleve ||  has  ap¬ 
peared.  The  method  was  the  same  as  before,  but  the 
yttria  used  was  wholly  free  from  terbia.  In  the  mean  of 
twelve  syntheses  the  percentage  of  yttria  in  the  sulphate 
was  found  to  be  48-503.  Hence  Yt  =  88-g,  or,  if  0  =  i6, 
Yt  =  8g-io4.  If  S03  =  8o,  Yt  =  8g-02. 

Ytterbium. 

.  I^or  ytterbium  we  have  one  very  good  set  of  determina¬ 
tions  by  Nilson.§  The  oxide  was  converted  into  the  sul¬ 
phate  after  the  usual  manner  : — 


-‘  Arch,  de s  Sci.  Phys.  et  Nat.,  (2),  25,  ng.  1866, 
t  Ann.  Chem.  Pharm.,  137,  21.  1866. 
ti  o"  Vet.  Akad.  Handlingar.,  Bd.  1.  No.  8. 

J  Mull.  Soc.  Chim.,  39, 120.  1883. 

8  Comptes  Rendus,  91,  56.  1880. 


99 

48-545 

99 

48-637 

99 

48-627 

99 

48-624 

99 

48-59I 

Mean 

46-605  +  0-0096 

the  best 

of  all.  From  it, 

have  the 
O3  '• — 

subjoined  general 

51-208 

+  o-oii 

49-998 

0-081 

48-230 

0-055 

49-2695 

0-0233 

48-605 

o-oog6 

49-637 

0-0069 

48-705 

0-0087 

Yb203. 

1*0063  grms. 
1-0139 
0-8509 

°'737I 
1-0005 
o-8ogo 
r-oosg 


99 

99 

99 

99 


Yb2(S04)3, 
1-6186  grms, 
i,63X4  », 

r36go  „ 
1-1861  „ 

x'Sogg  „ 
1-3022  „ 

1-6189  ,, 


Percent  Yb203. 
62-171 
62-149 
62-155 
62-145 
62-147 
62-126 
62-134 


V 


Mean  62-147  +  0-0036 

Hence  Yb  =  172761  +0-038.  If  O  =  16,  then  Yb  = 

i73"i58.  If  S03  =  80,  Yb  =  173-016.  The  true  number 
cannot  be  far  from  173. 

Erbium. 

Since  the  earth  which  was  formerly  regarded  as  the 
oxide  of  this  metal  is  now  known  to  be  a  mixture  of  two 
or  three  different  oxides,  the  older  determinations  of  its 
molecular  weight  have  little  more  than  historical  interest. 
Nevertheless,  the  work  done  by  several  investigators  may 
propeily  be  cited,  since  it  sheds  some  light  upon  certain 
important  problems. 

First,  Delafontaine’s*  early  investigations  may  be  con¬ 
sidered.  A  sulphate,  regarded  as  erbium  sulphate,  gave 
the  following  data.  An  oxalate  was  thrown  down  from  it, 
which,  upon  ignition,  gave  oxide.  The  percentages  in  the 
fourth  column  refer  to  the  anhydrous  sulphate?  In  the 
last  experiment  water  was  not  estimated,  and  I  assume 
for  its  water  the  mean  percentage  of  the  four  preceding 
experiments : — 

Sulphate. 

0-827  grm. 

1*0485  ,1 

0-803  >, 

x-232  „ 

ri505  » 


Er203. 

h2o. 

Per  cent  Er208 

0*353 

grm. 

0-177  grm.  54-308 

o-4475 

99 

0*220 

».  54-407 

0-34I5 

99 

0-171 

»  54-035 

0723 

99 

0-264 

»  54-028 

o-495 

99 

— 

54-760 

Mean  54-308+0-0915 

Bahr  and  Bunsenf  give  a  series  of  results,  representing 
successive  purifications  of  the  earth  which  was  studied. 
The  final  result,  obtained  by  the  conversion  of  oxide  into 
sulphate,  was  as  follows  : — 

0-7870  grm.  oxide  gave  1-2765  grms.  sulphate. 

61-653  Per  cent  oxide. 

Hoeglund, %  following  the  method  of  Bahr  and  Bunsen, 
secured  these  results  : — 


Er203, 

1- 8760  grms. 

1:7990  „ 

2- 8410  ,, 

1-2850  ,, 
1-1300  „ 

0-8475  ». 


Er2(S04)3. 

3  0360  grms. 
2-9100  ,, 

47935  „ 
2-0775  „ 
1-827  >, 

i‘37o  „ 


Per  cent  Er203. 
61-792 
61-821 
61-848 
61-853 
61-850 
6r86x 


Mean,  61-8375+0-0063 

Humpidge  and  Burney||  give  data  as  follows  : — 

Grms.  Grms.  Per  cent. 

1-9596  Er2(S04)3  gave  1-2147  Er203  61-987 
1-9011  „  ,,  V17S1  „  61-965 

Mean,  61-976+0-0074 

Combining  all  four  series  we  get  the  subjoined  general 
mean  for  the  percentage  of  oxide  in  sulphate.  In  Bahr  and 
Bunsen’s  single  experiment  is  given  the  probable  error  of 
one  experiment  in  Hoeglund’s  series  : — 


*  Ann.  Chem.  Pharm.,  134, 108.  1865. 
f  Ibid.,  137,  2i.  1866. 

J  K.  Svenska.  Vet.  Akad.  Handlingar,  Bd.  x,  No.  6. 
||  Joum.  Chem.  Society,  February,  1879,  p,  116. 
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Delafontaine . 

Bahr  and  Bunsen  .. 
Hoeglund 

Humpidge  and  Burney. 


54-308  ±  0-0915 
61-653  0-0178 

61-8375  0-0063 

61-976  0-0074 


General  mean  ..  ..  6r86o  +  0-0046 

Rejecting  the  first  ..  6i-88o  0-0046 

From  the  mean  of  all,  Er=  170-379  +  0-082  ;  or,  if 
0  =  i6,  Er=  170-770.  From  Bahr  and  Bunsen’s  deter¬ 
mination,  Er  =  168-683;  and  from  Humpidge  and  Burney’s 
highest,  Er=  171-428. 

The  foregoing  data  were  all  published  before  the  com¬ 
posite  nature  of  the  supposed  erbia  was  fully  recognised. 
It  will  be  seen,  however,  that  three  sets  of  results  were 
fairly  comparable,  while  Delafontaine  evidently  studied 
an  earth  widely  different  from  that  investigated  by  the 
others.  Since  the  discovery  of  ytterbium,  some  light  has 
been  thrown  on  the  matter.  The  old  erbia  is  a  mixture 
of  at  least  three  earths,  to  one  of  which,  a  rose-coloured 
body,  the  name  of  erbia  is  now  restricted.  For  the  atomic 
weight  of  the  true  erbium  Cleve*  gives  three  values,  but 
without  data  concerning  weighings  or  methods.  Doubt¬ 
less  the  oxide  was  converted  into  sulphate,  and  the  calcu¬ 
lations  were  made  with  S03  =  8o  : — 

166-00 

166-21 

166-25 


Mean,  166-153 
With  S03  =  79-874,  this  becomes  165-891,  and  if  only 
O  =  16,  166-273.  These  figures  are  undoubtedly  the 
nearest  yet  reached  to  the  true  value.  According  to 
Thalen,f  who  reasons  from  spedroscopic  evidence,  the 
erbium  of  Hoeglund  was  largely  ytterbium. 

Samarium. 

For  samarium  we  have  data  by  Brauner,  \  and  also  by 
Cleve.  ||  Brauner,  without  giving  details,  says  that  the 
atomic  weight  of  samarium  may  be  put  at  150  7.  Cleve, 
by  his  usual  method,  converts  the  oxide  into  the  sulphate, 
and  finds  the  following  percentages  of  Sm203  in 
Sm2(S04)3  : — 

59-180 

59-175 

59*201 

59-190 

59-190 

59-183 


adapted  his  teachings  to  the  intelligent  artizans  of  our 
cities.  He  explains  carefully  the  meaning  of  the  tech¬ 
nical  terms  which  it  is  impossible  to  help  employing,  and 
gives  instructions  to  the  student  how  to  construct  his  own 
apparatus,  or,  where  this  is  impracticable, where  to  procure 
it  at  the  least  possible  price.  He  evidently  considers,  as 
do  the  Germans,  that  Science  is  best  acquired  by  investi¬ 
gation,  and  that,  the  use  of  the  blowpipe  is  one  of  the 
easiest  and  cheapest  means  of  investigation. 

With  the  principle  here  laid  down  we  fully  agree. 
ACtual,  careful,  patient  work  is  the  only  method  by  which 
any  science  can  be  truly  acquired.  The  student  who  goes 
conscientiously  through  the  course  of  experimentation 
here  laid  down  will  gain  a  better  insight  into  organic  che¬ 
mistry  and  mineralogy  than  if  he  had  “  got  up  ”  any  of 
the  best  text-books  of  the  day,  and  passed  any  number  of 
examinations  in  their  contents. 

The  author’s  methods  need  not  be  here  discussed,  as 
they  have  been  already  considered  with  reference  to  his 
two  former  works,  “  Pyrology”  and  ‘‘Alphabetical  Manual 
of  Blowpipe  Analysis.”  We  read,  however,  with  more 
surprise  than  satisfaction,  the  following  footnote: — “  I  un¬ 
derstand  that  ‘  The  City  and  Guilds  of  London  Institute’ 
have  quite  recently,  by  the  advice  of  an  irresponsible 
chemist,  cut  out  blowpipe  analysis,  as  worthless,  from 
their  Curriculum.  It  is  still  untaught  at  the  Royal  School 
of  Mines."  Comment  is  here  surely  needless. 

From  another  note  we  learn  that  “  Berzelius  only  com¬ 
piled  or  edited  the  first  part  of  the  work  on  the  blowpipe 
which  bears  his  name,  the  real  author  being  undoubtedly 
his  teacher,  Dr.  Gahn.  It  is  now'well  known,  also,  that 
Gahn  was  the  real  author  of  the  work  on  the  blowpipe 
attributed  to  and  appropriated  by  Bergmann.” 


Mean  59-1865 

Hence  Sm  =  149-801  ;  or,  if  0  =  i6,  Sm  =  150-145. 


NOTICES  OF  BOOKS- 

The  Blowpipe  in  Chemistry ,  Mineralogy,  and.  Geology. 
Containing  all  Known  Methods  of  Anhydrous  Analysis, 
many  Working  Examples,  and  Instructions  for  making 
Apparatus.  By  Lieut. -Colonel  W.  A.  Ross,  R.A.  (re¬ 
tired),  F.G.S.,  Member  of  the  German  Chemical  Society, 
&c.  With  120  Illustrations  by  the  Author.  London  : 
Crosby  Lockwood  and  Co. 

The  improvements  which  Colonel  Ross  has  effected  in 
blowpipe  analysis  are  not  unknown  to  many  of  our 
readers,  and  are  quietly  finding  their  way  into  general 
practice  both  in  England  and  on  the  Continent.  The 
substance  of  this  work  has,  it  seems,  already  appeared 
in  the  English  Mechanic.  The  author  has  especially 

*  Comptes  Rendus,  91,  3S2. 
t  Pnggei  d.  Beibliitter.  5,  122,  1881. 
t  Jourd.  Chem.  Soc.,  June,  1883. 

II  Comptes  Rendus,  97, 94. 


Experimental  Proofs  of  Chemical  Theory  for  Beginners. 

By  W.  Ramsay,  Ph.D.,  Professor  of  Chemistry  in  Uni¬ 
versity  College,  Bristol.  London  -.  Macmillan  and  Co. 
It  is  not  easy  to  give  in  brief  space  a  correCt  idea  of  the 
nature  and  objeCt  of  this  little  book.  The  author  in  it 
describes  a  course  of  experiments  forming  the  preliminary 
work  of  all  students  beginning  chemistry  in  his  labora¬ 
tory.  The  course  consists  of  the  measurement  of  heat, 
weighing,  experiments  on  the  relation  of  the  volume  of 
the °gases  to  temperature  and  pressure;  the  weight  of  a 
litre  of  air;  the  analysis  of  air;  the  determination  of  the 
specific  gravities  of  oxygen  and  of  nitrogen,  of  hydrogen 
chloride,  of  watery  vapour,  and  of  ammonia. 

The  chapter  on  atoms  and  molecules,  in  which 
an  account  is  given  of  the  theories  of  Dalton,  Gay- 
Lussac,  and  Avogadro,  is  ably  written.  Here,  of  course, 
the  student  encounters  much  that  is  not  experimentally 
demonstrable,  and  of  course  has  to  be  told  that  “  it  is  be¬ 
lieved.”  The  hypothesis  of  Sir  William  Thomson  on  the 
shape  of  atoms  and  molecules  is  dismissed  as  “of  little 
moment  to  the  chemist,  who  has  to  deal  with  changes  and 
with  quantities  rather  than  with  forms.” 

The  eighth  and  ninth  chapters  discuss  respedively 
quantivalence  and  the  equivalents  of  the  metals.  Here 
certain  experiments  on  the  determination  of  equivalents 
are  introduced 

The  tenth  chapter  introduces  the  student  to  the  deter¬ 
mination  of  specific  heats,  and  their  employment  in 
ascertaining  the  atomic  weights.  We  next  come  to  the 
determination  of  atomic  weights  by  the  aid  of  replace¬ 
ment.  The  last  chapter  discusses  the  periodic  law,  with 
due  acknowledgment  of  the  priority  of  Mr.  Newlands. 

As  to  the  practical  advantages  of  teaching  chemistry, 
or  chemico-physics,  on  Mr.  Ramsay’s  plan,  it  might  be 
rash  to  decide  without  adual  observation.  The  author 
thinks  that  “  it  is  easier  to  start  a  number  of  students  in 
this  manner  than  in  the  usual  course  preliminary  to 
qualitative  analysis.”  He  also  states  that  “  after  such  a 
course  as  this  it  is  easy  for  a  student  of  ordinary  intelli¬ 
gence  to  acquire  a  knowledge  of  qualitative  analysis,  and 
it  is  noteworthy  that  the  detedion  of  unknown  substances 
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is  accomplished  much  more  rapidly  and  accurately  after 
such  preliminary  training.” 


Text-Book  of  Descriptive  Mineralogy .  By  Hilary  Bauer- 

man,  F.G.S.  London  :  Longmans  and  Co. 

We  have  here  a  descriptive  treatise  on  mineralogy,  though 
only  the  more  important  species,  scientifically" or  econo¬ 
mically  speaking,  are  described  in  detail. 

The  subjeff  of  nomenclature  is  considered  at  some 
length.  The  author  remarks  that  “  names  founded  on  phy¬ 
sical  or  chemical  peculiarities  are,  as  a  rule,  among  the 
most  uncouth  and  inconvenient,  and  as  they  are  not  un- 
frequently  founded  upon  false  analogies,  some  trivial 
character,  or  one  that  may  be  common  to  many  other 
minerals  being  selected  as  a  specific  distinction,  a  know¬ 
ledge  of  their  etymology  is  not  always  of  advantage  as 
an  aid  to  the  memory.”  Mr.  Bauermann  holds,  very 
judiciously,  that  in  the  case  of  minerals  worked  as  ores 
the  ordinary  commercial  names  should  always  be  used 
where  possible.  “  Thus  for  all  purposes  copper- pyrites, 
tinstone,  and  zinc-blende  are  preferable  to  chalcopyrite, 
cassiterite,  and  sphalerite.” 

The  author’s  classification  is  substantially  the  same  as 
that  followed  in  the  second  edition  of  Rammelsberg’s 
work.  The  statements  of  localities  are  generally  on  a 
level  with  the  most  recent  discoveries.  The  only  mineral 
of  commercial  importance  which  we  miss  is  bauxite, 
which  certainly  does  not  figure  in  the  index.  The  illus¬ 
trations,  being  printed  from  the  blocks  used  in  Brooke 
and  Miller’s  work,  are  excellent,  and  contribute  greatly  to 
the  value  of  the  work. 


Corpulence  and  its  Treatment  on  Physiological  Principles. 

By  Dr.  W.  Ebstein.  Translated  from  the  sixth  Ger¬ 
man  edition,  by  Prof.  A.  H.  Keane,  B.A.  London  : 

H.  Grevel. 

Some  time  has  passed  since  Banting’s  pamphlet  on  the 
reduction  of  corpulence  moved  the  comic  and  the  literary 
papers  to  laughter.  Since  then  we  have  had  several  at¬ 
tempts  in  the  same  direction,  and  a  proprietary  medicine 
has  even  flourished  for  a  time  under  the  title  of  “  anti¬ 
fat.”  Dr.  Ebstein,  in  the  treatise  before  us,  aims  at  com¬ 
batting  the  tendency  to  corpulence  in  a  more  rational 
manner.  He  distinguishes  in  the  outset  between  corpu¬ 
lence  and  obesity,  the  former  state,  though  inconvenient, 
being  still  not  incompatible  with  health,  and  even  with 
activity,  whilst  obesity  is  a  formal  disease,  almost  always 
accompanied  by  anaemia,  and  very  frequently  by  gout  and 
diabetes.  It  is  somewhat  humiliating  to  find  how  ob¬ 
servers— professional  as  well  as  lay — differ,  both  as  to  the 
causes  and  the  consequences  of  so  common  a  phenome¬ 
non.  Some  trace  corpulence  to  excess  in  eating  and 
drinking,  or  to  an  injudicious  selection  of  food;  others  lay 
the  blame  on  inactivity,  on  the  deficiency  of  light,  on  a 
damp  atmosphere,  on  heredity,  &c.  There  is  a  similar 
difference  of  opinion  as  to  the  effects  of  corpulence  upon 
mental  activity.  Cantani  is  quoted  as  representing  the 
influence  of  fatness  on  mental  energy  as  highly  injurious, 
whilst  Grisolles  and  Albert  insist  that  the  corpulent  have 
pn  unsubstantial  grounds  been  taxed  with  incapacity  for 
intellectual  exertion,  and  J.  P.  Frank  observes  that  there 
is  no  lack  of  “  intelligent  fat  paunches.” 

The  author  raises  the  question  whether  corpulence  is 
due  simply  to  fat  formed  from  the  food  consumed  or  to 
self-made  fat.  He  doubts  the  conclusions  drawn  by 
Lebedeff  from  his  dietetic  experiments  upon  dogs,  which, 
receiving  linseed  oil  in  their  food,  deposited  in  their  bodies 
not  ordinary  dog-fat,  but  a  substance  closely  resembling 
linseed  oil.  There  can,  it  would  seem,  be  no  doubt  that 
stall-fed  beasts  deposit  more  fat  than  they  consume  as 
such.  Hence  the  excess,  at  all  events,  must  be  formed 
either  from  the  albuminous  compounds  or  from  the  carbo¬ 
hydrates.  Recent  experimentalists  find  that  no  fat  is 


formed  direCtly  from  the  carbohydrates,  though  they  cause 
fat  to  be  separated  and  deposited  from  the  albumen.  The 
carbohydrates,  namely,  protect  a  portion  of  the  albumen 
from  total  decomposition,  what  thus  escapes  being  the  fat, 
so  rich  in  carbon.  It  appears  that  a  too  plentiful  con¬ 
sumption  of  albumen  favours  the  development  of  corpu¬ 
lence,  even  when  not  accompanied  by  an  excessive  use  of 
the  carbohydrates. 

The  author  divides  the  possible  methods  of  treatment 
for  corpulence  into  two  great  classes,  the  medical  and  the 
dietetic,  the  latter  being  subdivided  into  such  as  aim  at 
effecting  the  purpose  by  a  mere  change  of  diet,  and  such 
as  propose  a  general  alteration  in  the  mode  of  life. 

The  strictly  medical  system  is  abandoned  as  at  once 
dangerous  and  useless.  Violent  purgatives,  diuretics, 
iodine,  caustic  potassa,  and  even  vinegar,  are  no  longer 
prescribed  by  physicians,  though  the  latter  is  still  em¬ 
ployed  by  silly  young  ladies  who  are  desirous  of  looking 
“  delicate.” 

The  change  of  diet  recommended  by  the  author  is  to  be 
so  regulated  that  no  abnormal  cravings  for  food  may  be 
experienced,  and,  though  there  is  a  diminution  of  weight 
and  bulk,  no  decrease  of  the  power  for  work  must  be  per¬ 
ceptible. 

A  striking  point  in  his  suggestions  is  that  he  does  not, 
like  Banting  and  Cantani,  absolutely  prescribe  the  con¬ 
sumption  of  fats.  On  the  contrary,  he  reminds  us  of  a 
faff  known  already  to  Hippocrates,  that  fats  reduce  the 
craving  for  food  and  for  an  excess  of  drink.  He  excludes, 
however,  the  carbohydrates,' — sugar,  sweets  of  every  kind, 
potatoes  in  every  form.  The  daily  consumption  of  bread 
is  limited  to  3  to  3J  ounces,  and  the  vegetables  allowed 
are  the  cabbage  tribe,  the  legumens,  spinach,  and  aspa¬ 
ragus. 

Although  corpulence  is  less  frequently  met  with  in 
England  than  was  formerly  the  case, — owing  doubtless  to 
the  faff  that  an  easy  mind  becomes  more  and  more  a 
rarity, — this  work  will  be  extremely  useful  not  merely  to 
the  medical  profession,  but  to  those  of  the  general  public 
who  have  room  to  dread  obesity. 


The  Extra  Pharmacopoeia  of  Unofficial  Drugs  and  Che¬ 
mical  and  Pharmaceutical  Preparations.  By  W. 
Martindale,  F.C.S.  With  References  to  their  Use 
abstracted  from  the  Medical  Journals,  and  a  Thera¬ 
peutic  Index  of  Diseases  and  Symptoms',  By  W.  Wynn 
Westcott,  M.B.  Lond.,  Deputy  Coroner  for  Central 
Middlesex.  Third  Edition.  London  :  H.  K.  Lewis. 
The  first  edition  of  this  little  work  appeared  a  year  ago. 
Hence  the  faff  of  a  third  impression  having  already  been 
found  necessary  proves  that  it  must  meet  some  distinctly 
felt  want.  In  faff  the  rapidity  of  discovery,  in  pharmacy 
no  less  than  in  the  other  applications  of  chemistry,  tends 
to  render  pharmacopoeias  more  or  less  obsolete  or  im¬ 
perfect.  Hence  the  necessity  for  a  work  like  the  one 
before  us. 

We  find  here  accordingly  an  alphabetical  list  of  newly 
introduced  remedies,  with  remarks  on  their  physiological 
affion.  Then  follows  a  table  of  histological  prepara¬ 
tions  used  for  staining,  hardening,  and  mounting  micro¬ 
scope  objects.  Next  comes  the  index,  with  a  table  of 
doses  ;  and  finally  a  therapeutic  index  of  diseases  and 
symptoms,  the  remedies  for  each  being  arranged  alpha¬ 
betically. 

From  the  form  and  size  of  the  book  we  should  judge 
that  it  is  intended  as  a  pocket  companion. 


The  Behaviour  of  Certain  Amidic  Acids  with 
Lyes  of  Potassa  and  Baryta,  and  with  Magnesia. — 
E,  Bosshard. — The  author  proves  experimentally  that  if 
asparagine,  leucine,  and  tyrosine,  glutamic  acid,  &c.,  are 
at  all  attacked  by  dilute  alkalies  and  alkaline  earths,  the 
affion  is  so  trifling  as  not  to  come  in  account  in  ordinary 
analytical  operations. — Zcit.f.  Anal.  Cliem. 


32 


Chemical  Notices  from  Foreign  Sources. 


CORRESPONDENCE. 


mixed,  divided  into  three  parts,  and  sent  to  three  eminent 
London  analysts.  Their  several  analyses  as  to  phosphates 
and  ammonia  were  as  follows : — 


MEMORIAL  TO  DUMAS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  received  from  M.  Pasteur,  President  of  the 
Committee,  a  letter  informing  me  that  it  is  proposed  to 
eredt  a  statue  to  the  memory  of  Dumas,  at  Alais,  his 
native  town.  The  name  of  Dumas  is  so  prominent  in  tne 
history  of  our  science  that  no  words  of  mine  are  needed 
in  support  of  such  a  proposition,  and  I  merely  express 
the  hope  that  many  English  chemists  will  be  willing  to 
contribute  to  this  memorial.  Subscriptions  will  be  re¬ 
ceived  by  the  Secretaries  of  the  Chemical  Society,  Bur¬ 
lington  House,  Piccadilly. — I  am,  &c., 

W.  H.  Perkin. 


Soluble  phosphates  . . 

2I"20 

Dr. 

A.  .. 

Insoluble  phosphates 

4*10 

Ammonia . 

undetd. 

Soluble  phosphates  . . 

24-17 

Dr. 

B.  '  j 

Insoluble  phosphates 

573 

Ammonia . 

1-69 

Soluble  phosphates  . . 

24-81 

Dr. 

C.  ..  . 

Insoluble  phosphates 

5-52 

Retrograde  phosphates  . . 

5-22 

Ammonia . 

1-83 

Is  there  any  way  of  accounting  for  the  large  discrepancy 
of  the  results  ? — I  am,  &c., 


F.C.S. 


HEAT  OF  FORMATION  OF  ORGANIC 
COMPOUNDS. 

To  the  Editor  of  the  Chemical  News. 

Sir, — As  I  am  a  warm  admirer  of  Prof.  Ramsay’s  experi¬ 
mental  work,  I  may  perhaps  be  permitted  to  point  out  the 
cause  of  the  apparently  anomalous  results  at  which  he 
has  arrived  in  calculating  the  heats  of  formation  of  or¬ 
ganic  compounds.  It  is  a  very  simple  one  :  the  heat  of 
formation  of  water,  (H2,0)  =  68,360,  happens  to  be  equal 
to  the  heat  of  formation  of  carbonic  acid  from  carbonic 
oxide,  (CO,0)  =  68,370. 

Let  us  examine  Dr.  Ramsay’s  calculations  : — 

The  heat  of  formation  of  formic  acid,  not  from  its  ele¬ 
ments ,  but  from  carbonic  oxide  and  water  (C0,H20),  is 
found  to  be  —27,820. 

The  heat  of  formation  of  the  same  acid  from  hydrogen 
and  carbonic  acid  is  found  to  be  —27,830. 

That  two  such  different  readtions  should  give  out  the 
same  amount  of  heat  is  no  doubt  startling;  but  if  E 
=  heat  of  formation  of  formic  acid  from  its  elements,  the 
first  number  should  be — 

E—  (C,0)  —  (H2,0). 

and  the  second — 

E— (C,0)  -  (C0,0). 

And  since  (C0,0)  =  (H2,0)  these  must  be  equal. 

When,  however,  acetic  acid  is  formed  (1)  from  carbon 
and  water,  (2)  from  carbonic  ox’de  and  hydrogen,  the 
numbers  are  found  by  Dr.  Ramsay,  as  one  would  expedt, 
to  be  different. 

If  we  examine  calculation  No.  3,  and  compare  it  with 
No.  2,  we  shall  see  that  it  differs  only  in  this,  that  the  heat 
of  formation  of  36  grms.  of  water  has  been  subtracted, 
and  that  of  56  grms.  of  carbonic  oxide  from  “  gaseous 
carbon”  put  in  its  place.  Now  since  the  latter  number  is 
assumed  to  be  equal  to  the  heat  of  combustion  of  56  grms. 
carbonic  oxide,  and  this  is,  as  we  have  seen,  equal  to  the 
heat  of  formation  of  36  grms.  of  water,  it  is  not  altogether 
surprising  that  calculations  2  and  3  should  give  results 
differing  by  exadtly  20  units. 

It  is  therefore  evident  that  Dr.  Ramsay  has  not  as  yet 
found  any  data  which  will  enable  us  to  say  what  the  heat 
of  volatilisation  of  carbon  really  is. — I  am,  &c., 

H.  Forster  Morley. 

University  College,  London. 


COMMERCIAL  ANALYSES. 


To  the  Editor  of  the  Chemical  News. 

Sir,— May  I  ask  some  reader  pradtically  versed  in  the 
analysis  of  artificial  manures  if  he  can  throw  any  light 
upon  the  following  matter  ? 

A  sample  of  bone  manure  the  exadt  value  of  which  it 
was  important  to  determine  was  carefully  taken,  thoroughly 


IRON  IN  CHLOROPHYLL. 

To  the  Editor  of  the  Chemical  News. 

Sir,- — I  have  to  thank  Professor  H.  McLeod,  F,R.S. 
(Chemical  News,  vol.  xlix.,  page  265),  for  calling  my 
attention  to  a  mistake  which  runs  throughout  my  article 
on  this  subjedt  (Chemical  News,  vol.  xlix.,  page  237). 
On  referring  to  my  “  Laboratory  Notes,”  what  I  intended 
to  convey  to  chemists  was,  that  the  alcoholic  filtrate  was 
shaken  up  with  its  own  volume  of  ether  and  with  about 
two  volumes  of  water,  and  not  “  the  deposit.” 

The  supplemental  note  of  Dr.  Schunck,  in  the  same 
number  of  the  Proceedings  of  the  Royal  Society,  I  had 
not  previously  seen  before  Professor  McLeod  published 
his  letter,  because  Dr.  Schunck’s  memoir  “  On  the  Con¬ 
stitution  of  Chlorophyll  ”  was  torn  out  of  the  Pro¬ 
ceedings  by  a  scientific  friend  and  sent  to  me,  knowing 
that  I  had  been  working  for  some  time  on  chlorophyll, 
and  am  still  continuing  these  researches. — I  am,  &c., 

A.  B.  Griffiths,  Ph.D.,  F.C.S., 
Membre  de  la  Societe  Chimique  de  Paris,  &c. 

The  Heath,  Bromsgrove,  Worcestershire, 

July  10,  1884. 


SUNSHINE  RECORDER. 

To  the  Editor  of  the  Chemical  News. 

Sir,— In  the  report  of  the  last  meeting  of  the  Physical 
Society  the  account  of  the  sunshine  recorder  I  described, 
but  did  not  exhibit,  is  inaccurate. 

The  instrument  consists  of  a  camera  fixed  with  its  axis 
parallel  to  that  of  the  earth,  and  with  the  lens  northward, 
and  there  is  placed  opposite  to  the  lens  a  round-bottomed 
flask  silvered  inside.  The  light  refledted  from  the  sphere 
passes  through  the  lens,  and  adts  on  the  sensitive  paper. 

I  do  not  know  how  the  idea  of  the  water  lens  got  into 
the  reporter’s  mind,  unless  it  is  because  I  said  that  the 
sensitive  paper  employed  was  the  ferro-prussiate  paper 
used  by  engineers,  and  which  is  fixed  by  merely  washing 
with  water. — I  am  &c., 

Herbert  McLeod. 

Cooper’s  Hill,  July  15,  1884. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 

Zeitschrift  fur  Analytische  Chemie. 

Vol.  xxiii.,  Part  2. 

Determination  of  Boric  Acid  in  Boro-silicates. — C* 

Bodewig. — This  paper  will  be  inserted  in  full. 
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Detection  of  Nitric  Acid  in  Presence  of  other  Acids 
which  may  mask  its  Reactions. — Antonio  Longi. — The 
detection  of  nitrates  is  often  tedious  and  uncertain  when 
they  occur  in  a  complex  mixture  containing  at  the  same 
time  iodides  and  bromides,  also  chlorates,  bromates, 
iodates,  chromates,  &c.  The  author  proposes  the  follow¬ 
ing  method  : — The  solution  in  question,  if  acid,  is  neutral¬ 
ised  with  sodium  carbonate  and  then  treated  with  sul¬ 
phurous  anhydride  until  it  retains  a  permanent  odour  of 
this  gas.  When  the  redudtion  of  the  oxy-acids  is  com¬ 
plete,  so  that  ammonium  salts  are  no  longer  converted  into 
nitric  acid,  the  liquid  is  gently  heated  to  expel  a  portion  of 
the  excess  of  sulphurous  acid,  and  sodium  carbonate  is 
gradually  added  until  the  reaction  is  faintly  alkaline.  On 
boiling,  chrome  and  other  heavy  metals  are  thrown  down. 
The  precipitate,  if  any,  is  filtered  off  and  the  liquid  is 
acidified  with  acetic  acid,  filtering  again  if  necessary.  The 
liquid  is  now  mixed  with  a  little  acetic  acid  and  pure  lead 
peroxide,  and  boiled  until,  on  a  further  addition  of  the 
same  reagents,  vapours  which  affebt  starch-paper  no 
longer  escape.  The  liquid  is  let  cool,  filtered,  the  lead  in 
solution  is  precipitated  by  means  of  sodium  sulphate, 
filtered  again,  and  the  filtrate  is  evaporated  to  dryness  on 
the  water-bath.  The  residue  is  dissolved  in  water,  filtered 
if  necessary,  and  tested  for  nitric  acid  with  the  usual  re¬ 
agents. 

Simple  Method  for  the  Quantitative  Determination 
of  Nitric  Acid. — Dr.  E.  Wildt  and  A.  Scheibe. — This 
memoir  cannot  be  reproduced  without  the  accompanying 
illustration. 

Quantitative  Determination  of  Quartz  in  Rocks 
and  Soils. — J.  Hazard. — The  author’s  method  depends 
onthe  decomposition  of  certain  silicates  when  treated  with 
dilute  sulphuric  acid  under  strong  pressure.  Muscovite, 
biotite,  garnet,  tourmaline,  talc,  hornblende,  hypersthene, 
diallage,  and  pyroxene  are  completely  decomposed. 
Among  the  felspars  only  anorthite  and  labradorite  are 
dissolved,  whilst  orthoclase,  albite,  and  oligoclase  remain 
completely  unattacked.  The  author  recommends  the 
following  procedure :  the  rock,  finely  pulverised,  is  sealed 
up  in  a  glass-tube  with  2  parts  of  oil  of  vitriol  and  1  part 
of  water,  and  exposed  in  an  air-bath  to  a  temperature  of 
250°  for  six  hours.  When  the  tube  is  opened  the  contents 
are  rinsed  into  a  capsule,  any  particles  adhering  to  the 
sides  of  the  tube  being  removed,  if  necessary,  by  means  of 
a  glass  rod  fitted  with  a  short  caoutchouc  tube.  Before 
filtering,  the  acid  is  suitably  diluted.  After  the  residue 
has  been  slightly  washed,  the  filter,  with  its  contents,  is 
placed  in  moderately  dilute  potassa,  digested  on  the  water- 
bath  for  an  hour ;  the  solution  again  diluted  with  water, 
filtered  off,  and  the  residue  washed  first  with  dilute  potassa, 
and  then  with  dilute  hydrochloric  acid.  The  filter,  after 
being  well  dried,  is  incinerated  along  with  its  contents  in 
a  platinum  capsule,  and  the  silica,  alumina,  and  lime  are 
determined  in  the  ordinary  manner. 

The  Qualitative  Detection  and  Quantitative  Deter¬ 
mination  of  Arsenic,  Sulphur,  and  Phosphorus,  and 
of  Certain  Metals  occurring  in  small  quantities  in 
the  Copper  of  Commerce. — O,  Kuhn. — Reserved  for 
insertion  in  full. 

Modification  of  Kipp’s  Sulphuretted  Hydrogen 
Apparatus. — C.  Reinhardt. — Requires  the  accompanying 
illustration. 

Examination  of  Certain  Musts  of  1883  for  Acid  and 
Sugar. — W.  Schaefer.— -The  nature  of  this  paper  appears 
sufficiently  from  its  title. 

Challenge  to  H.  Skalweit. — R.  Kissling. — The  writer 
calls  upon  H.  Skalweit,  editor  of  the  Repertorium  fiiv 
Analytische  Chernie,  either  to  substantiate  or  to  withdraw 
a  statement  made  in  that  journal  touching  the  determr 
nation  of  nicotine  in  tobaccos. 

Researches  on  the  Detection  of  Adulterations  in 
Portland  Cement. — R.  Fresenius  and  W.  Fresenius. — 
The  authors  recommend  the  examination  of  samples  as 


regards  their  specific  gravity,  their  loss  on  ignition,  their 
behaviour  with  water,  and  especially  the  alkalinity  of  the 
aqueous  solution,  their  behaviour  with  dilute  acids,  with 
permanganate,  and  with  gaseous  carbonic  acid. 

The  Performance  of  Micro-chemical  Operations. 
— A.  Streng. — In  observing  the  results  of  chemical  re¬ 
actions  under  the  microscope  there  is  often  a  difficulty  in 
limiting  the  adtion  of  a  reagent  to  some  constituent  of  a 
rock.  Streng  uses  for  this  purpose  perforated  covers  of 
thin  glass,  which  he  prepares  as  follows  : — Ordinary  covers 
are  plunged  in  melted  wax,  and  the  wax  is  then  scraped 
off  from  a  spot  about  J  to  1  m.m.  in  diameter.  Upon  this 
spot  is  placed  a  drop  of  strong  hydrofluoric  acid,  which  is 
renewed  until  the  glass  is  corroded  through,  when  the 
coating  of  wax  is  then  entirely  removed.  The  part  of  the 
thin  glass  round  the  aperture  is  then  coated  with  melted 
Canada  balsam,  let  cool,  and  the  thin  glass  is  then  laid 
with  the  balsam  side  downwards  on  the  section  of  the 
mineral  in  such  a  manner  that  the  aperture  is  exactly 
over  the  constituent  which  is  to  be  examined  with  a  re¬ 
agent.  The  balsam  is  then  melted  by  passing  a  hot  knit¬ 
ting  needle  over  the  thin  glass.  When  it  cools  again  it 
forms  a  boundary  round  the  part  to  be  examined.  The 
reagent  is  then  applied  with  a  pencil,  and  aCts  of  course 
only  at  the  exposed  spot.  As  a  micro-chemical  reagent 
for  soda  the  author  utilises  the  formation  of  uranium- 
sodium  acetate.  He  places  a  granule  of  a  soda-salt  (sup¬ 
posed)  upon  the  port-object  and  adds  a  drop  of  a  strong 
solution  of  uranium  acetate.  There  are  then  form  around 
the  granule  small  well-defined  pale-yellow  tetrahedrons 
of  the  double  salt. 

The  Correction  of  Weighings  with  Reference  to  a 
Vacuum. — J.  P.  Cooke. — -From  the  Chemical  News. 

The  Determination  of  the  Specific  Weights  of 
Gases. — C.  Chancel. — From  the  Comptes  Readies. 

Determination  of  the  Specific  Weights  of  Gases 
at  High  Temperatures. — H.  Goldschmidt  and  V.  Meyer. 
— From  the  Bericlite  der  Dcutsch.  Chem.  Gesellschaft. 

Modified  Methods  for  Determining  Vapour  Den¬ 
sities. — H.  Schwarz. — This  paper  requires  the  two  accom¬ 
panying  figures. 

A  Simplification  of  the  Dumas  Method  of  Deter¬ 
mining  Vapour  Densities. — B.  Pawlewski.— This 
memoir  cannot  be  reproduced  without  the  accompanying 
illustration.  For  the  same  reason  a  number  of  papers  on 
improved  thermo-regulators,  air-  and  water-baths,  and  other 
apparatus,  can  merely  be  mentioned. 

Improved  Thermo-regulators. — W.  T.  Richmond, 
H.  B.  Wilson,  M.  Thomas,  Lothar  Meyer,  and  H.  Vogel. 

A  Water-Drying  Oven.— H.  Vogel. 

Apparatus  for  Fractionated  Distillation  at  Reduced 
Pressure.  — L.  T.  Thorne. 

A  Boiling  Tube  for  Fractionated  Distillation. — -C. 
Winssinger. 

Apparatus  for  Evolving  Pure  Carbonic  Acid. — A. 
Muencke. 

Apparatus  for  Collecfting,  Heating,  and  Weighing 
Precipitates. — A.  A.  Breneman. — From  the  Chemical 
News. 

Platinum  Apparatus  for  Collecting,  Weighing,  and 
Burning  the  Carbon  separated  from  Steel. — Addison 
B.  Clemence. — -From  the  Chemical  News. 

A  Lamp  for  Heating  Tubes. — W.  Ramsay. — From 
the  Chemical  News. 

A  Stop-Cock  for  Store-Bottles. — H.  Vogel. — -A  glass 
tube,  bent  at  right  angles,  is  fixed  with  its  short  horizontal 
limb  in  a  perforated  cork  fitting  into  the  tubulure  near 
the  bottom  of  the  bottle.  If  the  tube  is  turned  so  that 
the  second  limb  points  vertically  upwards  the  bottle  is 
closed,  but  if  it  is  turned  horizontally  the  liquid  runs  off. 

A  Clamp  for  Holding  the  Tubes  in  Determining 
Melting-Points.— A.  Kolliker. 
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The  Use  of  White  Light  in  Wild’s  Polaristrobo- 
meter. — These  two  papers  require  the  accompanying 
illustrations. 

A  Liquid  of  High  Specific  Gravity  and  Great  Re- 
fra&ive  Power. — C.  Rohrbach. — The  author  uses  a 
solution  of  barium-mercury  iodide. 

The  Behaviour  of  Glycerin  with  Certain  Ethereal 
Solutions. — C.  Mehu. —  Glycerin  dissolves  a  number 
of  bodies,  e.g.,  ferric  chloride  and  bromide,  gold 
chloride,  uranium  nitrate,  mercury  chloride,  and 
methyl-violet,  better  than  does  ether.  If  the  ethereal 
solutions  are  shaken  up  with  glycerin,  these  substances 
are  withdrawn  from  the  ether,  though  not  in  all  cases  to 
the  last  trace.  The  presence  of  glycerin  in  a  watery 
solution  prevents  these  substances  partially  or  entirely 
from  being  withdrawn  on  shaking  up  with  water. 

The  Preparation  of  Pure  Hydrobromic  Acid. — W. 
Griming. — The  author  heats  ioo  grms.  of  coarsely 
powdered  potassium  bromide  and  280  grms.  phosphoric 
acid  (spec.  gr.  1*304)  in  a  flask  holding  about  £  litre.  At 
first  there  passes  over  water,  then  aqueous  acid,  and  finally 
pure  acid.  The  yield  is  about  80  per  cent  of  the  calcu¬ 
lated  quantity. 

Preparation  of  Platinum  Chloride. — L.  Opificius. — 
A  mixture  of  ammonium  chloro-platinate  and  metallic 
platinum  is  treated  with  nitro-hydrochloric  acid,  heating 
slowly  and  raising  the  temperature  very  gradually  to  a 
boil.  On  evaporating  the  solution  there  remains  a  residue 
which  forms  a  clear  solution  with  alcohol. 

The  Cause  of  the  Reddening  of  Carbolic  Acid. — 
Hager  ascribes  this  phenomenon  to  the  presence  of  am¬ 
monium  nitrite  in  the  atmosphere,  and  Meyke  to  lead  in 
the  glass  of  the  bottles  in  which  it  is  kept. 

Preparation  of  a  Stable  Solution  of  Copper  for 
Determinations  of  Sugar.— M.  Sonnerat. — The  author 
recommends  that  the  solution  should  be  prepared  in  the 
cold  to  avoid  the  tendency  to  spontaneous  reduction. 

Preservation  of  Standard  Solutions  of  Permanga¬ 
nate. — F.  Simond  advises  that  the  bottles  should  be 
coated  externally  with  black  varnish. 

Standardising  Alkalimetric  Solutions  and  Perman¬ 
ganate. — W.  Hampe  — The  author  recommends  oxalic 
anhydride  as  being  easily  procured  in  a  state  of  absolute 
purity. 

The  U  se  of  Diphenylamin  and  Aniline  in  Quali¬ 
tative  Analysis. — E.  Kopp  has  already  used  diphenyl¬ 
amin  for  the  detection  both  of  nitric  and  nitrous  acid.  C. 
D.  Braun  uses  aniline  for  the  same  purpose.  I.  Accord¬ 
ing  to  R.  Bottger,  aniline  is  adapted  for  the  detection  of 
chlorates.  C.  Laar  has  examined  the  reatStioa  of  chloric 
acid  with  diphenylamin  and  the  coloured  reactions  of 
other  oxidising  agents  with  diphenylamin  and  aniline. 
The  solution  of  diphenylamin  must  be  prepared  with 
concentrated  sulphuric  acid.  The  strength  of  the  solution 
of  diphenylamin  must  correspond  to  that  of  the  chlorate. 
The  experiment  is  performed  either  on  a  larger  scale  in  a 
wide  test-tube,  or  on  the  small  scale  in  a  watch-glass.  In 
the  first  case  1  c.c.  of  the  chlorate  solution  is  poured  upon 
about  10  c.c.  of  the  diphenylamin  solution.  The  line  of 
contact  takes  a  fine  blue,  which,  on  shaking,  spreads 
through  the  entire  liquid.  In  the  second  case  about  1  c.c 
of  the  diphenylamin  solution  is  placed  in  the  watch-glass 
and  a  drop  of  the  solution  is  cautiously  applied  by  means 
of  a  glass  rod.  In  about  half  a  second  a  radical  system 
of  rings  of  a  splendid  blue  colour  spreads  over  the  surface, 
inclosed  in  a  narrow  greenish  ring,  characteristic  of 
chloric  acid  as  compared  with  nitric  acid,  which  gives  a 
circle  inclosed  in  a  pale  blue  ring.  II.  Coloured  rea&ions 
of  other  oxidising  agents  with  diphenylamin  and  aniline. 
The  solutions  of  diphenylamin  and  aniline  are  prepared 
by  dissolving  1  part  of  the  base  in  99  parts  of  the  undi¬ 
luted  acid.  Hypochlorous  acid,  bromic  and  iodic  acid, 
give,  with  diphenylamin,  blue  colourations.  With  aniline 
hypochlorous  acid  giyes  a  violet  blue ;  bromic  and  iodic 
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acid  or  violet  ;  perchloric  acid  colours  neither  of  the  re¬ 
agents.  Vanadic,  chromic,  and  permanganic  acids  yield, 
with  diphenylamin,  a  blue,  and  with  aniline,  at  first, 
orange,  followed  by  violet.  Molybdic  acid  gives  a  faint 
blue  with  diphenylamin  only.  Arsenic,  tungstic,  and 
oxalic  acids  give  no  rea&ions.  Ferric  salts  give  with  di¬ 
phenylamin  a  blue  colour,  passing  partly  into  green, 
partly  into  violet.  Potassium  ferricyanide  alone  gives 
with  aniline  a  .faint  orange,  which  gradually  becomes 
mixed  with  violet.  Copper,  mercury,  tin,  and  platinum 
salts  gave  no  coloured  reactions.  With  hydrogen  and 
barium  peroxides  diphenylamin  gives  a  blue,  but  manga¬ 
nese  and  lead  peroxide  a  greenish.  With  aniline,  the  two 
former  peroxides  give  no  readtion,  and  the  two  latter  a 
blue,  which  appears  gradually. 

Applications  of  Hydrogen  Peroxide  in  Analytical 
Chemistry. — A.  Classen  and  O.  Bauer. — Already  noticed. 

Separation  of  Gallium  from  Other  Elements, — 
Lecoq  de  Boisbaudran. — From  the  Comptes  Rendus. 

The  Absorption-Specftrum  of  Uranous  Salts. — O. 
Zirnmermann. — From  Liebig's  Annalen. 

The  Establishment  of  a  Method  for  the  Diredt  Der- 
termination  of  Carbonic  Acid  in  Presence  of  Alkaline 
Sulphides,  Sulphites,  and  Hyposulphites.— M.  Honig 
and  E.  Zatzek. — The  authors  have  in  the  first  place  studied 
the  behaviour  of  the  above-mentioned  sulphur  compound 
with  permanganate.  The  alkaline  hyposulphites  in  an 
acid  solution  are  imperfedtly  oxidised  by  permanganate, 
either  in  the  cold  or  at  a  boiling  heat.  The  sulphur 
acid,  poorer  in  oxygen,  which  accompanies  sulphuric  acid 
is,  in  the  author’s  opinion,  hypos'ulphuric  acid,  which 
alone  is  not  affedted  by  permanganate  even  at  a  boiling 
temperature,  and  is  converted  into  sulphuric  acid  only  by 
the  free  halogens.  In  a  neutral  solution  the  oxidation  is 
more  complete,  but  is  still  imperfedt.  In  alkaline  solutions 
the  hyposulphites  are  completely  converted  into  sulphates, 
even  in  the  cold.  The  alkaline  sulphites,  in  neutral  and 
alkaline,  though  not  in  acid  solutions,  are  completely  oxi¬ 
dised  by  permanganate  at  common  temperatures.  Alkaline 
mono-  and  poly-sulphides  are  substantially  completely  per- 
oxidised  at  a  boiling-heat.  The  authors  give  the  following 
process  for  the  diredt  determination  of  carbonic  acid  in 
presence  of  alkaline  sulphides,  sulphites,  and  hyposul¬ 
phites.  The  substance  in  question  is  placed  in  a  flask 
holding  300  c.c.,  and  fitted  with  a  caoutchouc  stopper 
having  two  perforations.  Through  the  one  passes  a  funnel 
tube,  fitted  with  a  cock,  and  reaching  down  nearly  to  the 
bottom  of  the  flask.  Through  the  other  aperture  it  is  con- 
nedted  air-tight  with  the  following  pieces  of  apparatus:— 
1.  A  Liebig’s  bulb-tube,  containing  a  dilute  solution  of 
permanganate,  slightly  acidified.  2.  A  IJ-tube,  filled  with 
calcium  chloride.  3.  A  Liebig’s  bulb-tube,  filled  with 
potassa-lye  (spec.  gr.  x-27),  and  weighed.  4.  A  IJ-tube, 
filled  with  calcium  chloride.  After  the  whole  has  been 
joined  together,  and  the  connedtions  have  been  found  air¬ 
tight,  a  solution  of  permanganate  containing  5  grms.  per 
litre  is  allowed  to  flow  down  the  funnel-tube,  shaking 
occasionally  until  the  solution  takes  a  permanent  dark- 
red.  The  acid  necessary  for  the  decomposition  of  the 
carbonate — dilute  sulphuric,  nitric,  or  acetic,  but  never 
hydrochloric —is  next  introduced.  The  cock  of  the  funnel- 
tube  is  closed,  and  the  decomposition  of  the  carbonate 
and  expulsion  of  the  carbonic  acid  are  effeded  by  the  appli¬ 
cation  of  heat,  very  gently  at  first,  but  afterwards  raised 
to  a  simmer.  The  heat  is  then  withdrawn,  the  cock 
opened,  and  the  funnel-tube  placed  in  connedion  with  a 
washing-bottle,  filled  with  potash-lye,  when  air  is  aspirated 
through  the  apparatus  for  30  1045  minutes.  The  increase 
of  weight  in  the  Liebig’s  buib-tube  containing  potassa 
gives  diredly  the  weight  of  the  carbonic  acid.  The  total 
sulphur  present  in  the  sulphur  compounds  can  be  deter¬ 
mined  in  the  same  portion  of  the  sample.  After  the  de¬ 
termination  of  the  carbonic  acid  the  contents  of  the  de¬ 
composition-flask  and  of  the  Liebig’s  bulb-tube  containing 
permanganate,  are  rinsed  into  a  beaker.  The  excess  of 
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permanganate  is  destroyed  by  the  addition  of  hydrocyloric 
acid  and  the  application  of  heat,  which  at  the  same  time 
re-dissolves  any  precipitate.  The  liquid  is  boiled  to  expel 
chlorine,  and  the  sulphuric  acid  is  determined  in  the  ordi¬ 
nary  manner.  Of  course,  only  nitric  or  acetic  acid  must 
have  been  used  to  decompose  the  carbonate. 

A  Reaction  for  Sulphuretted  Hydrogen. — H.  Caro 
and  E.  Fischer. — The  aqueous  solution  supposed  to  con¬ 
tain  sulphuretted  hydrogen  is  mixed  with  about  1.50th  of 
its  bulk  of  fuming  hydrochloric  acid,  a  iew  fragments  of 
para-amido-dimethyl-aniline  sulphate  are  added,  and  as 
soon  as  they  are  dissolved  1  or  2  drops  of  a  dilute  solution 
of  ferric  chloride.  If  sulphuretted  hydrogen  is  present 
the  liquid  shortly  takes  a  pure  blue  colour.  The  reagent 
may  be  obtained  from  commercial  helianthine  or  orange 
III.,  which  is  reduced  by  grinding  it  up  with  5  parts  of 
water  and  an  excess  of  ammonium  sulphide  and  heating 
it  on  the  water-bath.  The  amido-dimethyl-aniline  thus 
formed  is  separated  from  the  water  by  shaking  up  with 
ether.  The  ammonium  sulphide  taken  up  by  the  ether  is 
removed  by  shaking  up  with  a  little  lead  carbonate  made 
into  a  paste  with  water,  filtering,  and  mixing  the  ether 
cautiously  with  an  ethereal  solution  of  strong  sulphuric 
acid.  The  neutral  sulphate  separates  out  as  a  nearly 
colourless  mass.  The  ether  is  decanted  off  and  the  salt 
heated  on  the  water-bath  with  4  to  5  parts  of  absolute 
alcohol  until  it  is  converted  into  fine  white  needles.  These 
are  filtered  when  cold,  washed  with  alcohol,  pressed,  and 
dried  on  the  water-bath. 


A  Reaction  for  Gallic  Acid.— Sydney  Young.— From 
the  Chemical  News. 

Preparation  of  Sclerotic  Acid. — Valerian  Podwissot- 
sky.- — The  author’s  process  is  not  stated. 

On  Coloured  Reactions  of  the  Alkaloids.— Karl 
Hock,  and  Karl  Arnold,  and  K.  Mandelin. — The  authors 
give  the  reactions  of  the  coloured  liquids  in  a  series  of 
tables  which  do  not  admit  of  abridgment., 

Spectroscopic  Examination  of  Coloured  Ethereal 
Oils.  Karl  Hock. — All  the  blue  oils  have  the  same  ab¬ 
sorption  spectrum  and  are  therefore  not  capable  of  being 
distinguished. 

The  Composition  of  Natural  Fats.— J.  A.  Wanklyn 

and  W.  Fox. — From  the  Chemical  News. 

Action  of  Bromine  upon  Cellulose  and  Starch. — 
A-  P-_  N;  Franchimont. — If  moisture  is  entirely  excluded, 
bromine  adts  neither  upon  cellulose  nor  starch. 

Influence  of  Various  Reagents  upon  the  For¬ 
mation  of  Sugar. — W.  Dettmer. — Carbonic  acid  and 
small  proportions  of  citric,  phosphoric,  and  hydrochloric 
acid,  accelerate  the  formation  of  sugar,  while  it  is  retarded 
by  larger  proportions.  Small  doses  of  concentrated 
potassa  entirely  prevent  the  formation. 

The  Solubility  of  Aniline  in  the  Solution  of  an 
Aniline  Salt. — A.  Lidow. — An  aqueous  solution  of  aniline 
hydrochlorate  at  50  per  cent  dissolves  aniline  in  almost 
all  proportions.  Such  solutions  are  sometimes  sold  as 
aniline  oil,  which  they  much  resemble  in  colour  and  odour. 
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CHEMICAL  PHENOMENA  OF  THE  RESPIRATION 
OF  PLANTS. 

By  Dr.  T.  L.  PHIPSON,  F.C.S.,  &c,  London. 

I"  ,^I?E  expsriments  on  Protococcus  palustris  and  other 
unicellular  algae,  published  by  me  last  year  in  the  Chemical 
News  (vol.  xlvni.,  p.  205),  have  been  continued,  with  others 
made  on  Achillea  Solatium,  Veronica,  Vinca,  Galium, 
and  some  feins.  What  is  said  here  of  the  chemical  phe- 
nomena  observed  with  Protococcus  pluvialis,  P.  fialustris 
Mycrocystis  minor ,  and  unicellular  aigm  generally  applies 
to  the  various  species  of  phanerogams  belonging  to  the 
genera  just  mentioned,  to  ferns,  and  probably  to  all  plants 
except  Fungi.  On  account  of  the  great  number  of  obser¬ 
vations  made  since  last  year  I  can  only  give  a  very  brief 
and  rough  account  of  them  here  at  present. 

2.  Many  years  ago  I  was  aware  that  plants  could  not 
decompose  C02,  as  was  supposed  in  text-books  on  vege- 
table  physiology.  .  I  had  already  satisfied  myself  on  this 
point  at  Brussels  in  1855,  when  I  found  that  carbonic  acid 
in  excess  killed  the  plants,  caused  them  to  turn  yellow 
and  that  in  smaller  quantities  alone  it  gave  rise  to  no  evo¬ 
lution  of  oxygen  in  the  sunlight. 

3’  ybe  b*st°Jy  of  the  question  may  be  briefly  set  down 
as  follows  More  than  a  hundred  years  ago  Bonnet  of 
Geneva,  discovered  that  plants  in  water  exposed  to  sun¬ 
light  evolved  air.  Dr.  Priestley,  about  1780,  showed  that 
this  air  was  oxygen,  Ingenhousz  then  found  that  daylight 
or  sunlight  was  essential,  and  Sennebier  showed  that 
carbonic  acid  was  no  less  essential.  H.  de  Saussure  found 
that  the  phenomena  took  place  in  air  as  well  as  in  water 
i.e.,  that  plants  absorb  C02  from  the  air  and  evolve  oxy¬ 
gen,  in  fadt,  converting  almost  entirely  the  C02  into  its 
own  volume  of  oxygen.  Much  later  still  (1845)  Professor 
Boussingault  again  placed  it  beyond  doubt  that  it  was 
only  in  water  charged  with  carbonic  acid  that  plants  can 
evolve  oxygen  in  the  sunlight. 

4.  My  experiments  go  a  step  further  :  I  have  found  that 
something  else  (besides  carbonic  acid)  is  necessary,  and  that 
carbonic  acid  alone  will  yield  no  oxygen  in  these  circum¬ 
stances. 

5.  In  my  last  paper  in  the  Chemical  News  (1883)  I 
showed  a  simple  apparatus  by  which  unicellular  algm 
supplied  constantly  with  fresh  spring-water  and  exposed 
to  sunlight,  gave  a  constant  evolution  of  oxvgen  gas. 
When  the  C02  of  the  spring-water  is  exhausted  fresh 
spring-water  is  let  into  the  apparatus,  whilst  the  old  water 
is  run  off,  and  the  evolution  of  oxygen  continues. 

6.  When  the  C02  of  the  spring-water  was  exhausted  it 
seemed  natural  to  supply  more  C02  and  not  more  water. 
In  othei  words,  if  cctvbouic  cicid  could  be  constantly  sup- 
plied,  it  appeared  that  the  evolution  of  oxygen  would  prove 
continuous.  This  was  tried:  C02  was  supplied  to  the 
water  after  three  or  four  days’  sunning  had  exhausted  its 
power  of  causing  the  algae  to  give  off  oxygen.  The 
faculty  of  evolving  oxygen  was  certainly  restored,  but  not 
to  any  great  extent,  and  it  became  less  find  less  manifest 
with  successive  additions  of  carbonic  acid. 

7.  The  spring-water  was  boiled  and  then  impregnated 
with  pure  carbonic  acid  gas  (about  o-io  volume),  when  it 
was  found  that  the  Protococcus  gave  off  little  or  no  gas  at 
all.  A  further  quantity  of  C02  was  supplied.  No  result. 
The  experiment  was  repeated  several  times,  with  fresh 
quantities  of  spring-water  and  with  other  plants.  Same 
results.  (The  conclusion  arrived  at  was  that  in  spring- 
water  which  has  been  thoroughly  boiled  for  five  minutes, 
then  rapidly  cooled  and  supplied,  when  cold,  with  small  or 


evolving  oxygen  in  the  sunlight.  ’  ‘UUU5  “ ”  ^ble  of 

,Wal  theref°re  evident  that  something  else  is  re¬ 
quired  by  the  plant,  and  that  this  “  somethin**  else  ”  ic 
de^0yef,  by  boil>ng  the  spring-water  for  five  minutes  It 
bmoxide  of  hydrogen  that  is  required.  It  exists  and  its 
presence  can  be  demonstrated,  in  all  spring-water  and  t 

V\  S-T'  ,hef  ‘ife  0f  *he  pla"*  as  cltbonic  kcM  ; 

mflv  my-  for-mer  PaPer-  the  Phenomenon  gene- 

ral  y  termed  respiration  ”  of  plants  is  due  to  the  reaction 
which  occurs  in  the  plant-cell  between  C02  and  HO 
(It  may  be  expressed  theoretically  thus  2' 

C02  +  H02  =  CH0  +  03,  or  CH02+02,  or  CH0,  +  0  or 
again,  2C02  +  H02  =  C2H03  +  03,  &c.)  ’ 

In  this  manner  oxygen  is  evolved,  whilst  ternarv  com 
pounds  are  formed  in  the  plant-cell  ‘  y  om" 

9-  When  spring-water  is  boiled  the  air  collet  fa a- 
absorption  of  the  carbonic  acid)  contains  30  fo  3t  per  ceS 
of  oxygen  instead  of  21  per  cent  Thi=  ml3  P  • 
chiefly  due  to  oxygen  in  the  state  of  bhwxide  of  hydrogen 
Th,e -  a“°uot  W|l!  vary>  of  course,  witH  different  wafers 
and  m  d.fferent  c.rcnmstances,  but  probably  6  to  8  pS  cent 

bi„oxideyof“yydr,!<!ge“y  Spti”S-wat'r  is  “  «>=  state  of 

I  hope  to  make  known  in  another  paper  how  binoxide  of 
hydrogen  is  put  in  evidence  in  spring-water,  and  its  quan- 

tern  wkh°statfng  that'peroxide*  ofT ma^gaLse^MnO  )Tn 

.  I0-  Unicellular  algae  in  spring-water  which  has  been 
impregnated  with  carbonic  acid  after  boiling  (and  So  de 
pnved  of  its  little  charge  of  H02),  and  having  abundan't 
contadt  with  the  air,  will,  after  several  days’  exposure  to 
the  sun,  evolve  slight  quantities  of  oxygen,  showing  that 
in  these  circumstances  H02  is  slowly  formed  again  In  the 
water  that  has  been  deprived  of  it.  8  “ 

ii.  These  observations  appear  to  me  to  throw  quite  anew 
light  on  the  phenomenon  of  plant  respiration,  and  as  thl 
entire  growth  of  the  plant  depends  u?on  this  fundion  ft 

is  probable  that  in  agriculture  binoxide  of  hydrogen  will 
ake  a  higher  rank  than  nitrogen.  The  science  of  manuring 
will  consist  in  pioviding  the  soil  with  materials  which  bv 
their  oxidation  will  induce  the  highest  possible  formation 
of  bmoxide  of  hydrogen  and  carbonic  acid. 

•  a2’  L‘S  S°  less  evident  that  these  researches  will  also 
induce  dired experiments  in  the  laboratory  with  binoxide  of 
hydrogen  and  carbonic  acid,  with  the  View  of  forming 
organic  substances  artificially.  *  arming 


A  GENERAL  METHOD  OF  TOUGHENING  GOLD 
(AND  SILVER)  IN  THE  MELTING  CRUCIBLE. 

By  Dr.  JAMES  C.  BOOTH,  of  the  U.S.  Mint,  Philadelphia. 


r  u  i  -SIiver  dltter  lrom  other  elements,  except  those 
of  the  platinum  group,  in  their  feeble  affinity  for  oxygen 

and  by  means  of  this  property  we  can  separate  the  noble 
metals  from  others  by  fusion  m  the  fire,  in  which  heat 
removes  oxygen  from  gold  and  silver  and  attaches  it  to 
the  others.  To  this  first  class  we  may  add  a  second  em¬ 
bracing  iron  nickel,  copper,  tin,  bismuth,  and  lead,  who^e 
oxides  may  be  reduced  to  metal  by  being  heated  with 

1  ’  °rAWhhAUt,redudi0n  Can  be  ^elted  with  fluxes  or 

slag.  A  third  class,  arsenic,  antimony,  and  sulphur,  are 

reduced  and  volatilised,  or  are  fluxed  off  with  alkali  and 

oxides  of  the  second  glass. 

To  illustrate  the  subjedl  practically,  I  shall  describe  an 
operation  of  toughening  brittle  gold  which  I  recently  per 

bui  1  'e,"ve  my 
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formed  at  the  United  States  Mint  at  Philadelphia.  Some 
brittle  gold,  having  been  accidentally  melted  with  a  quantity 
of  well-refined  and  tough  gold,  was  found  to  have  ren¬ 
dered  the  whole  mass  very  brittle,  with  a  highly  crystal¬ 
line  fradture,  and  therefore  useless  for  coinage.  I  deter¬ 
mined  to  avoid  loss  of  time,  and  the  greater  cost  of  re¬ 
fining  by  acid,  and  to  toughen  it  wholly  by  fluxing.  This 
was  accomplished  on  75,i62x506u  ounces  (  =  5154  ^s.  av.) 
in  i£  days,  at  a  trifling  cost,  and  with  scarcely  apparent 
loss.  The  75,000  ozs.  were  divided  into  14  melts  of 
about  5400  ozs.  each,  and  each  melt  separately  toughened. 
The  ingots,  easily  broken  into  pieces  by  striking  them  on 
the  edge  of  a  wooden  box,  were  put  into  the  crucible  with 
soda-ash  and  anhydrous,  fused  borax,  in  the  ratio  of  one 
or  two  ounces  to  a  melt  until  the  crucible  was  nearly  full. 

It  then  appeared  as  a  quiet  mass  of  metal  covered  with  a 
rather  viscid  slag,  disposed  to  swell  and  puff.  A  few 
crystals  of  saltpetre,  say  one  or  two  ounces,  were  then 
dropped  successively  into  the  centre  of  the  metallic  sur¬ 
face,  and  as  they  melted,  their  spreading  out  over  the 
whole  surface  was  aided  by  the  concentric  motion  of  the 
bottom  of  a  small  crucible.  The  moment  the  visible  oxi¬ 
dising  adtion  began  to  slacken,  the  melter  skimmed  off, 
by  a  °small  black-lead  dipping  crucible,  the  fluxed  matter 
as  rapidly  as  was  consistent  with  the  care  necessary  to 
avoid  taking  up  metal.  The  remainder  in  the  melting- 
pot  was  the  toughened  metal. 

There  are  several  points  worth  noting  in  the  operations 
just  described.  1.  One  part  of  the  foreign  matter  was 
sufficient  to  impart  brittleness  to  75,000  parts  of  good 
standard  gold  (st.  gold  =  900  gold  +  100  copper,  &c.).  2. 

By  a  slight  oxidising  process  the  matter  causing  brittle¬ 
ness  was  collected  and  removed  at  a  trifling  cost  in  1^ 
days,  without  appreciable  loss  of  gold.  3.  Still  more  re¬ 
markable  is  the  fadt  that  the  14  melts  of  gold,  in  their 
brittle  state,  proved  by  assay  to  be  of  true  standard,  900 
gold +  100  alloy  (usually  90  copper  +  10  silver),  after  their 
brittleness  had  been  changed  to  toughness  by  fluxing  and 
skimming,  were  still  900  gold  +  100  alloy  inappreciably 
altered.  So  delicately  executed  is  the  adt  of  toughening, 
that  although  10  percent  of  the  metal  is  easily  oxidised 
copper,  yet°the  ratio  of  copper  after  fluxing  is  the  same. 
4.  Another  point  worthy  of  remark  is  that  the  toughening 
proceeds  from  the  top  downward,  to  the  depth  ol  9  to  12 
inches  of  its  own  accord,  although  it  is  stirred  towards 
the  close  of  the  operation  to  render  the  melt  uniform 
throughout. 

I  do  not  wish  the  inference  to  be  drawn  that  every  case 
of  toughening  brittle  gold  is  as  successful  or  simple  as  the 
above.  When  the  metal  contains  a  larger  proportion  of 
foreign  matter,  the  operation  of  fluxing,  nitreing,  and 
skimming  may  have  to  be  repeated,  perhaps  more  than 
once.  While  the  crucible  is  on  the  fire,  the  perfection  of 
the  toughening  may  be  readily  ascertained  in  2  or  3 
minutes  by  casting  a  thin  strip,  |  to  g  inch  thick,  and 
doubling  it  under  the  hammer  or  rolling  it,  the  cracking 
of  the  strip  in  this  case,  if  any,  or  its  snapping  asunder, 
informing  the  experienced  eye  of  the  degree  of  complete¬ 
ness  in  the  toughening  operation. 

When  the  bullion  appears  to  be  baser — to  contain  a 
larger  amount  of  foreign  matter  than  in  the  example 
specially  quoted  in  this  paper,  and  experience  can  often 
make  an  approximate  guess  at  the  degree  of  baseness  as 
well  as  at  the  nature  of  the  elements  causing  it,  then  the 
only  change  made  in  the  toughening  consists  in  using  a 
larger  amount  of  soda  and  borax,  and  a  still  larger  propor¬ 
tion  of  nitre.  Two  points  are  to  be  noted  in  the  use  of  a 
large  amount  of  this  more  oxidising  flux  : — 1.  That  some 
of  the  graphite  of  the  crucible  at  the  level  of  the  liquid  is 
cut  away,  injuring  the  crucible  and  weakening  the  oxidising 
power  of  the  nitre.  2.  That  since  the  larger  bulk  of 
fluxing  matter  increases  the  time  of  skimming,  some  of 
the  oxidised  foreign  matter,  in  the  presence  of  a  large 
amount  of  metal,  and  surrounded  by  graphite,  tends  to 
revert  to  the  metallic  state. 

To  obviate  these  difficulties  or  obje<5tionable  features, 
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after  going  through  the  stronger  oxidising  process,  as 
above  described,  the  oxidation  is  suddenly  fixed  by  the 
rapid  addition  to  the  floating  slag  of  sand,  lime,  or  bone- 
ash,  which  is  stirred  with  the  slag  and  thickens  or  stiffens 
it,  so  as  to  allow  more  deliberate  skimming  of  the  whole 
mass  without  fear  of  re-oxidisation.  I  have  tried  the  three 
thickeners  above  named,  which  seem  to  adt  rather 
mechanically  than  chemically,  and,  of  the  three,  prefer 
sand.  Where  thickeners  are  employed  on  standard  gold* 
there  is  greater  liability  to  an  increase  in  fineness  of  the 
standard  by  the  removal  of  oxide  of  copper,  together  with 
the  oxidised  embrittler,  so  that  brittle  gold  of  900  after 
toughening  may  be  goo'5  or  even  901.  . 

The  toughening  of  the  above  75,000  ozs.  effedted  in 
fourteen  meltings  (fourteen  crucibles  full)  of  over  5000. 
ozs.  each  in  standard  gold,  resulted  in  less  than  a  crucible 
full  of  skimmings.  The  skimmings  are  worked  down  tO’ 
metal  and  poor  slag  as  follows.  They  are  quietly  melted 
and  cooled  slowly,  so  as  to  form  a  king .  of  metal  at  the 
bottom  of  the  crucible,  and  a  glassy  or  cindery  slag  above. 
The  last  is  ground  and  separated  by  sifting  and  washing 
into  metallic  grains  and  poor  cinder.  The  grain  and  king 
are  again  fluxed  and  treated  as  before,  either  by  them¬ 
selves  or  as  usual  with  other  light  residues.  Thus  the 
impurities  of  gold  (and  silver)  are  successively  worked 
out,  by  concentrating  them  in  a  small  bulk  and  weight  of 
metal,  and  purifying  it  with  a  greater  diminished  risk  of 
loss  of  gold  than  if  we  attempted  to  purify  a  large  mass  at 
one  operation.  In  the  case  detailed  in  this  paper  the  im¬ 
purities  were  concentrated  by  a  single  operation  of  pun- 
fying  in  a  king  of  about  (8)  eight  ozs.  •  From  the  purifi¬ 
cation  of  this  king,  we  have  ground  for  asserting  that  the 
impurity  causing  brittleness  in  the  whole  75,000  ozs.  was 
a  small  fraction  of  an  ounce,  probably  or  less,  of 

the  original  weight. 

As  a  concluding  note  to  this  paper,  I  must  state  that  a 
great  deal  of  skill  is  required  to  avoid  loss  of  gold  in  exe¬ 
cuting  the  process  herein  detailed  ;  that  the  melter.  must 
have  unusual  powers  of  observation  and  long  pra6ti.ce  to 
acquire  the  necessary  skill,  and  I  deem  it  but  justice  to 
state  that  Mr.  F.  C.  Garrigues,  my  foreman,  especially  in 
the  melting  department  of  the  Mint,  possesses  the  requisite 
skill  and  pradtice,  and  that  he  performed  the  operations 
above  described.— Journal  of  the  American  Chemical 
Society. 
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To  the  Water  Examiner ,  Metropolis  Water  Act,  1871. 

London,  July  6th,  1884. 

Sir  _We  submit  herewith  the  results  of  our  analyses 
of  the  175  samples  of  water  colledted  by  us  during  the  past 
month,  at  the  several  places  and  on  the  several  days  indi¬ 
cated,  from  the  mains  of  the  seven  London  Water  Com¬ 
panies  taking  their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  June  2nd  to  June  30th  inclu¬ 
sive.  The  purity  of  the  water,  in  respedt  of  organic  matter, 
has  been  determined  by  the  Oxygen  and  the  Combustion 
processes ;  and  the  results  of  our  analyses  by  these  methods 
are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report.  . 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
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oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  submitted  to 
analysis. 

The  results  set  forth  in  these  several  Tables,  taken 
together,  show  that  the  June  supply  of  water  to  the 
Metropolis  has  differed  but  little  in  character  from  the 
supplies  of  the  preceding  months. 


A  RECALCULATION 

OF 

THE  ATOMIC  WEIGHTS.* 

By  FRANK  WIGGLESWORTH  CLARKE,  S.B., 
Chief  Chemist  to  the  U.S.  Geological  Survey,  "Washington. 


During  the  past  six  months  we  have  examined  1071 
samples  of  water  drawn  from  the  mains  of  the  seven  com¬ 
panies  taking  their  supply  from  the  Thames  and  the  Lea, 
and  have  been  able  to  register  these  many  samples  as 
being,  without  a  single  exception,  clear,  bright,  and  effi¬ 
ciently  filtered.  Judged  by  the  eye,  they  had  all  of  them 
the  further  claim  to  be  described  as  being,  even  when  in 
considerable  bulk,  colourless.  Subjected  to  more  exadt 
examination  in  this  particular,  their  degree  of  brownish 
tint  proved  to  be  exceedingly  low,  so  as  in  no  case  to  pre¬ 
ponderate  over  the  proper  blue  tint  of  the  water. 
According  to  the  scale  adopted  by  ourselves,  based  on  a 
comparison  of  the  tint  of  the  water  with  the  tints  of  cer¬ 
tain  brown  and  blue  mineral  solutions  of  definite  strength, 
the  mean  ratios  of  brown  to  blue  tint  observed  in  the 
Metropolitan  supply  during  the  past  six  months  were  as 
*5-3  to  20  in  January,  as  i2'8  to  20  in  February,  as  9-5  to 
20  in  March,  as  67  to  20  in  April,  as  8-5  to  20  in  May, 
and  as  13-1  to  20  in  June.  The  whole  of  the  1071  samples 
were  further  examined  for  organic  matter  by  the  perman¬ 
ganate  process,  and  for  dissolved  oxygen  by  the  Schutzen- 
berger  process,  with  similarly  satisfactory  results. 

Of  the  148  samples  of  water  submitted  to  complete 
analysis — or  one  sample  daily,  exclusive  of  Sundays  and 
holidays — 42  samples  were  furnished  by  the  New  River 
and  East  London  Companies,  in  chief  measure  from  the 
Lea;  while  the  remaining  106  samples  were  furnished  by 
the  five  Companies  taking  their  supply  from  the  Thames. 
As  regards  the  quantities  of  organic  carbon,  and  conse¬ 
quently  of  organic  matter  present  in  these  Thames- 
derived  samples,  the  mean  result  for  January,  exception¬ 
ally  low  for  this  season  of  the  year,  was  0'ii8  part  of 
organic  carbon  in  100,000  parts  of  water.  The  mean 
result  for  February  was  0-140  part,  for  March  0-165  part, 
for  April  0-139  Part>  for  May  0*104  part,  and  for  June 
depart  of  organic  carbon  in  100,000  parts  of  the  water  ; 
while  the  highest  result  furnished  by  any  single  sample 
examined  during  the  last  two  months  was  0-129  part, 
equivalent  to  about  a  quarter  of  a  grain  of  organic  matter 
per  gallon. 

It  was  explained  in  the  Report  of  the  Royal  Commission 
on  Water  Supply,  that  a  minute  proportion  of  organic  / 
matter,  variable  in  amount  with  season,  is  a  normal  con¬ 
stituent  of  river  water  ;  that  there  is  no  reason  whatever 
to  consider  this  proportion  of  natural  organic  matter  as  in 
.any  way  prejudicial  to  health  ;  and  that  there  is  absolutely 
■no  chemical  evidence  to  indicate  that  the  small  proportion 
.of  organic  matter  present  in  the  water  supply  of  London 
is  different,  either  in  quantity  or  kind,  from  the  natural 
organic  matter  of  the  river,  as  met  with  for  instance  at 
Lechlade,  120  miles  above  the  intake  of  the  Companies. 
Still,  in  view  of  the  importance  which  is  sometimes 
attached,  though  as  we  maintain  unwarrantably,  to  the  not 
inconsiderable  variations  in  the  always  minute  proportion 
of  organic  matter  present  in  the  London  supply,  it  is 
satisfactory  to  note  that  at  periods  of  summer  heat  and 
drought  like  the  present,  the  natural  agencies  at  work  to 
keep  down  the  proportion  of  organic  matter  existing  in  the 
-water  of  the  river  are  at  their  maximum  of  activity.  It 
■results  in  this  way,  that  the  water  supply  of  London  is  at 
its  bestjust  at  those  seasons,  like  the  present,  when  any 
failure  in  the  quality  of  the  supply  might  be  considered 
likely  to  be  of  exceptionally  serious  import. 

We  are,  Sir, 

Your  obedient  Servants, 

_  William  Crookes, 

William  Odling, 

C.  Meymott  Tidy. 


COLUMBIUM.f 

Tiie  atomic  weight  of  this  metal  has  been  determined  bv 
Rose,  Hermann,  Blomstrand,  and  Marignac.  Rose+  ana 
lysed  a  compound  which  he  supposed  to  be  chloride  but 
which,  according  to  Rammelsberg,||  must  have  been  nearly 
pure,  oxychloride.  If  it  was  chloride,  then  the  widely 
varying  results  give  approximately  Cb  =  i22;  ifit  was  oxy¬ 
chloride,  the  value  becomes  nearly  94.  If  it  was  chloride, 
it  was  doubtless  contaminated  with  tantalum  compounds. 

Hermann’s§  results  seem  to  have  no  present  value  and 
as  for  Blomstrand’s,5I  I  am  not  able  to  get  at  a  copy  of  his 
original  memoir.  The  results  of  the  latter  chemist  are  thus 
summed  up  in  Becker’s  “  Digest.”  Three  chlorine  estima¬ 
tions  in  the  pentachloride  give,  in  mean,  Cb  =  96-67 
Eleven  weighings  of  columbic  acid  from  the  same  com- 
pound  make  Cb  =  g6-i6.  Other  experiments  on  sodium 
columbate  lead  Blomstrand  to  regard  95  as  the  most  pro- 
bable  value.  r 


- Q -  IVVGUL^  Cl  Lid. 

fluoxycolumbate,  Cb0F3.2KF.H20. 
give  the  following  percentages  : — 


100  parts  of  this  salt 


Cb205  . .  . .  Extremes  44-15  to  44-60  Mean  44-36 

K2S04..  ..  „  57-60  ,,58-05 

••  ••  >»  575  »  5-98 

* .  i)  30-62  ,,  32-22 


From  the  mean  percentage  of  Cb205,  Cb  =93-217.  If 
0  =  i6,  this  becomes  93*431. 

From  the  mean  between  the  extremes  given  for  K-SCL 
Cb='93'8i2.  If  0  =  i6,  this  becomes  94-027. 

As  Deville  and  Troost’sff  results  for  the  vapour  density 
of  the  chloride  and  oxychloride  agree  fairly  well  with 
Cb  =  94,  we  may  adopt  this  value  as  approximately  correct. 


TANTALUM. 

The  results  obtained  for  the  atomic  weight  of  this  metal 
by  Berzelius, Rose,  ||  |J  and  Hermann, §§  may  be  fairly  left 
out  of  account  as  valueless.  These  chemists  could  not 
have  worked  with  pure  preparations,  and  their  data  are 
sufficiently  summed  up  in  Becker’s  “  Digest.” 

MarignacHH  made  four  analyses  of  a  pure  potassium  fluo- 
tantalate,  and  four  more  experiments  upon  the  ammonium 
salt.  The  potassium  compound  K2TaF7  was  treated 
with  sulphuric  acid,  and  the  mixture  was  then  evaporated 
to  dryness.  The  potassium  sulphate  was  then  dissolved 
out  by  water,  while  the  residue  was  ignited  and  weighed 
as  Ta205.  100  parts  of  the  salt  gave  the  following  quan¬ 
tities  of  Ta205  and  K2S04  : —  4 


Ta2Os, 

56-50 

56"75 

56-55 

56-56 


K3S04. 

44-37 

44-35 

44'22 

44-24 


Mean  56-59  +  0-037  Mean  44-295  +  0-026 


*  Smithsonian  Miscellaneous  Collections.  The  Constants  of 
Nature.” 

,  +.  This  name  has  priority  over  the  more  generally  accepted 
‘  niobium,”  and  therefore  deserves  preference, 
t  Poggend.  Annul.,  104,  439.  1858. 

II  Ibid.,  136,  353.  1869. 

§  Journ.f.  Prakt.  Chem.,  68,  73.  1856. 

IT  Acta  Univ.  Lund ,  1864. 

**  Archives  des  Sci.  Phys.  et  Nat.,  {2),  23,  258.  1865. 
ft  Comptes  Rendus,  56,  891.  1863. 
it  Poggend.  Annal.,  4, 14.  Lehrbueh,  3,  1209, 

1111  Ibid.,  99,  80.  1856. 

§§  Journ.f.  Prakt.  Chem.,  70, 193.  1857. 

H4  Arch,  des  Sci.  Phys.  et  Nat.,  26,  89,  serie  2.  1866. 
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From  these  figures,  100  parts  of  K2S04  correspond 
the  subjoined  quantities  of  Ta205  : — 

127-338 

127- 960 

128- 178 
127-848 


to 


Mean  127-831  +  0-120 

The  ammonium  salt,  (NH4)2TaF7,  ignited  with  sulphuric 
acid,  gave  these  percentages  of  Ta205.  The  figures  are 
corrected  for  a  trace  of  K2S04  which  was  always 
present : — 

63-08 

63-24 

63-27 

63-42 


Mean  63-25  +0-047 
Hence  we  have  four  values  for  Ta : — 

From  potassium  salt,  p.c.  Ta205  ..  Ta 

=  183-033+0-343 

)>  K2so4  •  • 

77 

181-619 

0-242 

,,  ,,  K2S04  :  Ta20j  .. 

77 

182-361 

0-411 

,,  ammonium  salt  p.c.  Ta205  . . 

77 

182-149 

0-456 

General  mean  . 

77 

182-144 

0-166 

Or,  if  0  =  16,  Ta=  182-562. 

If  we  assume  K  =  3g,  0  =  16,  F  =  ig 

,  s= 

=  32,  and  N 

=  14; 

the  percentage  of  K2S04  from  K2TaF7  gives  Ta— 181-912  ; 
and  the  analyses  of  the  ammonium  salt  make  Ta  =  182-020. 
Evidently,  182  is  not  far  from  the  true  value. 


CHINESE  IRON  FOUNDRIES  AND  RICE  PAN 
CASTING. 


Although  the  Chinese,  as  a  race,  are  incapable  of  the 
deep  thought  and  extreme  mental  effort  required  to  elabo¬ 
rate  the  intricate  details  of  modern  scientific  machineiy, 
or  to  plan  those  bold  enterprises  and  extensive  systems  of 
road  and  hydraulic  engineering  which  are  the  pride  and 
glory  of  the  British  civil  engineer,  yet,  per  contra,  it  must 
be  conceded  that  for  finnicking,  tedious,  patient  ingenuity 
of  a  certain  sort,  the  Chinaman  stands  almost  without  a 
rival.  As  a  notable  example  of  this  same  patient  plodding 
ingenuity,  shown  by  the  Chinaman  in  some  of  his  trades 
and  industries,  may  be  instanced  the  manufacture  of  the 
very  thin  cast-iron  rice  pans  which  may  be  seen  in  almost 
any  cook  house  in  the  Colony  of  Hongkong.  The  princi¬ 
pal  seats  of  this  industry  are  at  the  towns  of  Sam-tiu- 
chuk,  in  the  Kwei-shin  district  of  the  Wei-chow  prefecture, 
and  at  the  busy  populous  manufacturing  town  of  Fatshan, 
situated  in  the  Nam-hoi  district  of  the  Kwang-chow  prefec¬ 
ture.  This  latter  town  is  distant  but  some  twelve  miles,  in  a 
south-westerly  direction,  from  the  provincial  capital  of 
Canton,  and  has,  from  the  extent  and  importance  of  its 
trade  and  manufactures,  notably  its  great  trade  in  iron 
goods,  tools,  and  hardware,  been  aptly  termed  the  Bir¬ 
mingham  of  China.  The  previously  mentioned  town  of 
Sam-tiu-chuk  is  inhabited  principally  by  Hakkas,  and  is 
one  of  the  principal  towns  of  the  sparsely  populated  and 
mountainous  district  of  Kwei-shin.  The  iron  used  is  ob¬ 
tained  by  smelting  the  magnetic  oxide,  which  is  found  in 
large  masses  in  the  mountains  surrounding  the  town.  The 
ore  is  broken  up  and  smelted  with  charcoal  in  a  primi¬ 
tive  smelting  furnace  or  cupola  some  eight  feet  high  ;  the 
cupola  is  cone  shaped,  having  its  apex  or  smaller  dia¬ 
meter  at  the  bottom  ;  the  single  tuyere  pipe  is  of  earthen¬ 
ware,  the  opening  for  emission  of  the  blast  being  placed 
downwards.  The  furpace  itself  is  of  earthenware,  or 
rather  puddled  and  dried  clay,  kept  from  falling  to  pieces 


and  strengthened  by  hoops  and  longitudinal  straps  of  iron  ; 
the  whole  is  lined  with  clay  several  inches  thick ;  the  in¬ 
ternal  diameter  at  the  bottom  may  be  about  two  feet  or 
perhaps  a  little  more,  and  at  the  top  about  three  feet  and 
a  half,  inside  depth  about  six  feet.  The  blast  is  produced 
by  a  rude  yet  most  ingeniously  contrived  bellows,  formed 
of  a  wooden  box  some  five  feet  long  by  three  feet  in  hori¬ 
zontal  and  a  foot  and  a  half  in  vertical  section.  This  box 
is  divided  longitudinally  into  two  compartments,  each 
eighteen  inches  square  in  vertical  section,  in  each  of  which 
compartments  a  piston  works  ;  the  valves  are  so  arranged 
that  one  piston  is  effective  in  the  up,  the  other  in  the  down 
or  rather  return  stroke,  for  the  machine  is  arranged  hori¬ 
zontally.  It  will  be  seen,  however,  from  this  arrange¬ 
ment,  as  there  is  no  air  chamber,  that  the  blast  is  not  per¬ 
fectly  continuous,  there  being  a  slight  cessation  at  the 
end  of  each  stroke  before  the  return  stroke  can  be  effective. 
The  fuel  used  is  charcoal,  and  the  furnace  being  first 
heated  by  starting  a  fire  with  fuel  alone  is  then  filled  up 
with  alternate  layers  of  charcoal  and  ore  in  small  frag¬ 
ments.  The  blast  is  urged,  and  after  a  sufficient  time  has 
elapsed  the  molten  metal  is  drawn  off  from  a  tap  hole  at 
the  bottom  in  the  usual  manner  and  cast  into  ingots, 
which,  when  intended  for  export,  are  afterwards  re-heated 
in  an  open  forge  and  beaten  into  blooms  of  about  six 
pounds  in  weight ;  these  may  occasionally  be  seen  for 
sale  in  the  iron  dealers’  shops  in  Hongkong,  and  when 
made  from  genuine  native  iron  fetch  a  very  high  price 
indeed,  as  much  as  four  dollars  per  picul  or  even  more 
being  sometimes  paid  for  the  best  quality  made  from  the 
black  or  magnetic  oxide.  The  Fatshan  iron,  which  to  a 
great  extent  comes  from  Ying-tak  (a  town  on  the  West 
River)  is  smelted  from  hematite  (the  red  oxide)  but  mixed 
to  a  considerable  extent  with  gangue,  rarely  pure,  and  of 
varying  and  uncertain  chemical  composition.  The  iron 
smelted  from  this  latter  ore,  although  far  more  valuable 
in  the  native  estimation  than  foreign  imported  iron,  yet 
does  not  realise  so  high  a  price  in  the  market  as  the  other. 

For  making  the  very  thin  rice  pans  which  are  cast  with¬ 
out  handles,  pure  native  iron  alone  can  be  used ;  as  being 
smelted  with  charcoal,  it  has  the  property,  when  melted, 
of  being  more  fluid  than  iron  smelted  with  coal;  or  it  may 
be  that  the  iron  itself  being  uncontaminated  with  sulphur, 
or  phosphorus,  possesses  the  property  of  greater  fluidity 
on  this  account.  The  moulds  in  which  the  pans  are  cast 
require  weeks  of  tedious  and  patient  labour  to  bring  them 
to  perfection.  They  are  composed  of  two  parts — an  upper 
and  a  lower — and  are  made  of  carefully  puddled  clay,  the 
upper  portion  about  an  inch  and  a  half  and  the  lower 
somewhat  thicker;  the  lower  or  under  half  is  full  of  round 
holes  about  half  an  inch  in  diameter,  which  pierce  about 
two  thirds  the  thickness  of  the  mould ;  these  holes  are 


made  in  order  to  allow  the  clay  to  dry  thoroughly;  the 
the  moulds  are  turned  true  on  a  revolving  potter’s  table 
of  the  usual  pattern,  and  when  quite  dry  receive  a  final 
coating  of  fine  moulding  sand,  and  are  made  perfectly 
smooth.  The  two  portions  of  the  mould  are  then  luted 
together  with  clay  and  placed  in  a  large  round  oven  some 
some  six  feet  or  more  in  diameter.  The  pans  are  cast 
bottom  upwards,  each  mound  having  a  runner  but  no  riser  ; 
the  upper  portion  of  the  mould  has  three  little  legs  in  order 
to  support  it  when  drying  previously  to  the  two  moulds 
being  luted  together.  After  being  placed  in  the  oven, 
which  is  some  two  and  a  half  feet  deep,  the  moulds  are 
surrounded  with  charcoal,  which  is  fired,  and  the  ovens 
closely  covered  with  a  curiously  constructed  earthenware, 
or  rather  dried  clay  cover,  kept  together,  as  in  the  case  of 
the  furnaces  or  cupolas  previously  mentioned,  with  bands 
and  straps  of  iron.  The  process  is  so  timed  that  by  the 
time  the  moulds  are  at  a  bright  red  heat  or  almost  white 
heat,  the  iron  in  the  cupola  is  melted,  and  ready  for  tap¬ 
ping;  the  molten  metal  is  then  run  out  into  ladles  made 
for  the  purpose,  and  quickly  poured  into  the  moulds. 
When  these  are  all  filled,  the  cover  of  the  oven  is  re-ad¬ 
justed,  and  the  whole  left  to  anneal  or  cool  gradually. 

The  great  secret  about  this  process,  which  enables  the 
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Chinese  founders  to  cast  their  iron  pans  of  such  large  dia¬ 
meter,  yet  so  thin  and  light  as  to  be  scarcely  thicker  than 
a  sheet  of  paper,  appears  to  be  the  use  of  highly  heated 
moulds,  and  pure  iron  smelted  with  charcoal.  When  the 
ovens  and  their  contents  have  cooled  down,  which  takes 
about  two  days,  the  luting  attaching  the  upper  portion  of 
the  mould  to  the  lower  is  carefully  removed,  and  the 
moulds  being  separated  the  pan  can  be  extracted  ;  when 
the  operation  has  been  successful,  the  same  mould  can, 
with  a  little  touching  up,  be  used  several  times.  The 
pans  now  have  each  attached  to  its  bottom  a  runner  or 
lump  of  iron,  of  greater  or  less  size,  which,  from  the  ex¬ 
treme  thinness  of  the  pans,  making  them  but  little  less 
brittle  than  earthenware,  requires  the  greatest  care  in  its 
removal ;  these  runners  are  carefully  sawn  off,  the  use  of 
the  more  expeditious  cold  chisel  being  more  likely  to  cause 
fraCture  than  the  slower  but  steadier  saw  ;  the  edges  are 
smoothed  down,  and  the  pan  is  ready  for  the  export 
market.  Handles  are  attached  to  these  pans  by  the  retail 
dealers,  who  bore  holes  near  the  rim  of  the  pan,  and  attach 
small  ribbons  of  iron  for  the  purpose  of  handles. 

The  pans  made  at  Fatshan  differ  from  the  preceding  in 
being  cast  with  handles  attached  near  the  rim  to  °the 
inner  surface  of  the  pan,  which  necessitates  the  breaking 
of  the  mould  at  each  casting,  it  being  rare  for  the  same 
mould  to  be  serviceable  a  second  time.  The  Fatshan  pans 
are  also  usually  cast  much  thicker  and  heavier  than  those 
of  Sam-tiu-chuk,  and  occasionally  as  large  a  proportion 
as  one-third  of  foreign  cast-iron,  generally  Kentledge  or 
ordinary  pig-iron,  is  mixed  wtth  the  native  iron  for  casting. 
In  other  respeCts  the  process  followed  at  both  places  is 
the  same.  The  Fatshan  pans  being  thicker  are  the  more 
durable  of  the  two,  while  the  thinner  Kwei-shin  pans  are 
more  popular  with  poor  people  because  being  thinner  a 
less  quantity  of  fire-wood  is  required  to  heat  them  through. 
'The  manufacture  of  iron  rice  pans  is  in  Kwangtung  pro¬ 
vince  a  Chinese  Government  monopoly,  which  is  farmed 
'out  by  the  Salt  Commissioner,  and  by  him  licenses  are 
granted  to  the  local  iron  founders  on  payment  of  a  heavy 
fee.  Considerable  care  has  to  be  used  in  packing  the  pans 
for  export,  in  order  to  prevent  breakage,  which,  however, 
frequently  occurs  when  any  considerable  number  of  pans 
are  shipped  to  Australia  or  other  distant  ports.  An  at¬ 
tempt  was  made  some  years  back  to  cast  rice  pans  in 
Hongkong,  but  the  locality  chosen,  Shau-ki-wan,  being  an 
unhealthy  one,  many^of  the  workmen  died,  others  left  the 
place  sickly  and  fever  stricken,  and  the  concern  from 
this  cause  mainly  proved  a  failure.  It  may,  however,  be 
possible  that  had  a  longer  time,  say  a  year  or  more,  been 
allowed  to  elapse  for  the  newly  filled  in  ground  to  settle 
down,  and  the  freshly  cut  hill  side  adjacent  to  finish  giving 
off  its  malarious  exhalations,  the  place  would  not  have 
been  so  unhealthy,  and  in  that  case  the  result  might  not 
have  been  so  disastrous  to  all  concerned  as  it  unfortu¬ 
nately  proved  itself  to  be. 

T.  I.  B. 

Hongkong,  19th  March,  1884. 
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I  trust  that  it  will  not  be  unfitting  that  the  observations 
which  it  is  now  my  duty  to  offer  should  be  devoted  exclu¬ 
sively  to  that  one  of  the  chemical  industries  of  which  the 
district  in  which  we  are  now  met  is  so  important  a  centre, 
which  was  first  practised  in  England  within  four  miles  of 
this.building,  and  with  which  it  happens  that  I  am  more 
•familiar  than  with  any  other.  Eighteen  months  ago, 


before  the  London  Section  of  our  Society,  I  sketched  the 
then  present  condition  of  that  industry,  and  indulged  in 
some  speculations  as  to  its  future.  “  Many  things,”  how¬ 
ever,  “  have  happened  since  then  ”  ;  and  among  them  have 
been  changes,  alike  in  the  aCtual  condition  of  the  older 
branch  of  the  soda  industry,  and  in  the  data  for  estimating 
the  probable  future  of  that  industry  at  large. 

Since  I  collected,  towards  the  end  of  1882,  the  statistics 
with  respeCt  to  the  soda  industry  which  I  presented  to  our 
London  Sedtion  in  January  last  year,  the  ammonia  pro¬ 
cess  has  continued  its  victorious  advance,  and  the  produc¬ 
tion  of  Leblanc  soda  has  still  further  diminished.  That 
further  diminution  in  the  production  of  Leblanc  soda  was 
indeed  inevitable  ;  but,  whereas  one  expedted  that  it  would 
involve  the  closing  of  more  Leblanc  soda  works  ;  tempo¬ 
rarily,  at  any  rate,  this  result  has  been  avoided  by  combi¬ 
nations  among  Leblanc  soda  makers  to  reduce  production. 
These  combinations  have  been  regarded  as  simply  com¬ 
binations  to  force  up  the  price  of  certain  products ;  but 
there  is  no  room  to  doubt  that  the  rise  which  has  taken 
place  in  the  price  of  the  products  in  question,  as  a  conse¬ 
quence  of  these  combinations,  must  necessarily  have  taken 
place  by  this  time  if  those  combinations  had  not  been 
formed,  The  manufacture  of  chlorine  and  Leblanc  soda, 
without  profit,  and  in  many  cases  at  a  loss,  could  not  have 
gone  on  much  longer.  It  must  soon  have  resulted  in  the 
forced  withdrawal  of  the  weaker  manufacturers  from  a 
hopeless  struggle  ;  and  the  effect  upon  prices  of  diminished 
production  brought  about  in  this  way  would  of  course 
have  been  the  same  as  that  of  diminished  production 
brought  about  by  mutual  agreement.  The  stronger  of  the 
manufacturers  might  well  have  preferred  a  continuance  of 
the  struggle  until  all  the  weaker  had  gone  to  the  wall ; 
but  the  consumer  has  certainly  no  cause  to  complain  of 
an  arrangement  (the  faint  flavour  of  socialism  about  which 
renders  it  none  the  less  acceptable  in  at  least  my  eyes)  by 
which — instead  of  the  complete  closing  of  more  works  and 
the  ruin  of  their  owners,  the  other  works  remaining  in  full 
activity  and  reaping  the  whole  benefit  of  the  reduced  pro¬ 
duction  thus  occasioned — on  the  one  hand,  the  reduced 
production  which  must  have  been  brought  about  in  some 
way ;  and,  on  the  other,  the  benefit  of  the  higher  prices 
resulting  from  it,  are  shared,  as  equally  as  maybe,  among 
the  proprietors  of  all  the  works  which  were  still  in  opera¬ 
tion  when  that  arrangement  was  made. 

While,  however,  the  makers  of  soda  by  the  Leblanc 
process  are  to-day  in  the  position,  to  which  they  had  so 
long  been  unaccustomed,  of  being  able,  not  only  to  make 
both  ends  meet,  but  also,  I  trust,  to  make  one  end  some¬ 
what  overlap  the  other — what  of  the  future  of  that  pro¬ 
cess  ?  Regarded  merely  as  a  means  of  manufacturing 
soda  it  has  served  its  time.  Per  given  quantity  of  soda 
yielded  by  it,  it  is  more  than  70  per  cent  more  costly  than 
the  ammonia  process ;  and  thus  its  only  claim  to  continue 
to  live  consists  in  the  faCt  that  it  yields  hydrochloric  acid. 
So  far  as  one  can  yet  see  the  world  must  continue  to  be 
supplied  with  chlorine.  At  present,  the  immediate  raw 
material  of  the  chlorine  manufacture  is  always  hydrochloric 
acid ;  and  for  our  supply  of  that  raw  material  we  are 
entirely  dependent  on  the  Leblanc  process.  Is  this  state 
of  things  destined  to  continue  ?  Is  the  Leblanc  process 
likely  to  remain  our  only  means  of  obtaining  hydrochloric 
acid  ?  And,  above  all,  must  the  production  of  hydrochloric 
acid  always  be,  as  now,  an  essential  condition  precedent 
of  the  production  of  chlorine  ? 

How  to  obtain,  in  a  useful  state,  the  chlorine,  at  present 
thrown  away  as  calcium  chloride,  of  the  salt  which  is  de¬ 
composed  by  the  ammonia  process,  is  a  problem  which 
has  long  occupied  many  minds.  When  it  became  known, 
in  the  course  of  last  year,  that  Mr.  Mond  had  patented  a 
process  to  that  end,  it  was  widely  felt  that  the  solution  of 
this  problem  had  probably  been  reached ;  and  Mr.  Mond’s 
very  ingenious  process  certainly  would,  under  given  con¬ 
ditions,  enable  the  manufacturer  of  ammonia  soda  to 
utilise  both  the  constituents  of  the  salt  which  he  decom¬ 
poses.  Mr.  Mond  himself,  however,  has  never  regarded 
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this  process  as  other  than  a  process  for  the  future.  It  is 
a  process  which  would  involve  that  the  ammonia  employed 
in  the  manufacture  of  ammonia  soda,  instead  of  being 
continually  regenerated  and  used  again  as  at  present, 
should  be  used  as  a  reagent  in  that  manufacture  only  once, 
and  should  then  be  sold  as  ammonium  sulphate;  and 
hence  the  conditions  forits  extensive  application  obviously 
do  not  at  present  exist. 

i  The  form  of  Mr.  Mood’s  process  is  due  to  a  faCt  of 
which,  until  he  discovered  it,  chemists  were  not  aware. 
We  know  that  when  sodium  chloride  is  heated  with  an 
equivalent  of  sulphuric  acid,  as  in  the  first  operation  of 
the  Leblanc  process,  the  sulphuric  acid  reacts  on  only  one- 
half  of  the  sodium  chloride,  the  products  of  its  reaction 
thereupon  being  HC1  and  hydrogen  sodium  sulphate  ;  but 
that  afterwards,  at  a  higher  temperature,  that  hydrogen 
sodium  sulphate  reaCts  on  the  other  half  of  the  sodium 
chloride,  another  HC1  being  evolved,  and  the  whole  of  the 
sodium  present  being  converted  into  normal  sulphate.  It 
has  been  generally  supposed  that  if  ammonium  chloride 
were  substituted  for  sodium  chloride  things  would  go  in  a 
similar  way;  but  Mr.  Mond  has  found  that  this  is  not  the 
case.  He  has  found  that  when  ammonium  chloride  and 
acid  ammonium  sulphate  are  heated  together  no  readtion 
takes  place  between  them  at  whatever  temperature. 
Below  a  certain  temperature  nothing  happens  ;  above  that 
temperature,  all  that  happens  is  that  ammonium  chloride 
volatilises.  That  this  fact  remained  to  be  discovered  in 
1883  surely  shows  that,  in  the  search  for  new  organic  com¬ 
pounds  in  which  chemists  for  so  many  years  past  have 
been  so  absorbed,  the  pursuit  of  inorganic  chemistry  has 
been  somewhat  unduly  neglected. 

When  the  residual  liquor  of  the  ammonia  soda  process 
has  been  treated  for  the  distillation  off  from  it  of  such  part 
of  its  ammonia  as  is  combined  with  carbonic  acid,  together 
with  such  of  it,  if  any,  as  may  be  in  the  free  state ;  what 
remains  is  a  nearly  saturated  mixed  solution  of  ammonium 
and  sodium  chlorides.  On  evaporating  this  mixed  solution, 
its  sodium  chloride,  being  the  less  soluble  of  the  two 
salts  contained  in  it,  falls,  and  may  be  fished  out,  leaving 
eventually  a  mother- liquor  consisting  of  solution  of  am¬ 
monium  chloride  only.  Mr.  Mond’s  proposed  process 
consists  in  separating  in  this  way  the  sodium  chloride  of 
the  mixed  solution  in  question  ;  in  then  evaporating  the 
mother-liquor  to  dryness,  so  as  to  obtain  solid  ammonium 
chloride;  and  in  then  treating  this  solid  ammonium  chloride 
by  enough  sulphuric  acid  to  form  ammonium  acid  sulphate, 
HXH4S04,  the  chlorine  of  the  ammonium  chloride  going 
off  as  HCl.  The  residual  acid  ammonium  sulphate  is  then 
either  to  be  treated  by  vapour  of  free  ammonia,  and  so 
converted  into  normal  ammonium  sulphate  for  sale  as 
such,  or  it  is  to  be  used,  instead  of  free  sulphuric  acid 
and  normal  ammonium  sulphate,  in  the  manufacture  of 
richly  ammoniacal  phosphatic  manures. 

If  one  wished  to  convey  an  idea  of  the  stupendous  scale 
upon  which  ammonia  soda  is  now  manufactured,  I  think 
one  could  not  do  it  better  than  by  pointing  out  some  of 
the  conditions  which  would  be  necessary  to  the  application 
of  this  process  to  the  whole  of  the  ammonium  chloride 
produced  by  a  single  ammonia  soda  maker,  Mr.  Mond 
himself.  It  is  no  secret  that  Mr.  Mond  manufactures 
fully  50,000  tons  of  ammonia  soda  per  annum.  To  treat 
the  whole  of  the  ammonium  chloride  corresponding  to 
this  quantity  of  ammonia  scda  by  that  form  of  the  process 
in  question  in  which  the  acid  ammonium  sulphate  at  first 
produced  should  be  afterwards  converted  into  normal  am¬ 
monium  sulphate  by  means  of  free  ammonia,  would  re¬ 
quire,  not  only  that  he  should  manufacture  per  annum 
128,000  tons  of  ammonium  sulphate,  but  also  that  he 
should  command  a  constant  supply  of  one-third  more  am¬ 
monia  than  the  total  quantity  at  present  produced  in  all 
Great  Britain  and  Ireland  ;  while  to  treat  that  vast  quan¬ 
tity  ot  ammonium  chloride  by  the  form  of  his  process  in 
which  the  acid  ammonium  sulphate  intermediately  pro¬ 
duced  should  be  employed  to  reaCt  on  calcium  phosphate, 
he  must  manufacture  per  annum  a  quantity  of  manures 


containing  64,000  tons  of  ammonium  sulphate,  which 
quantity  of  manures  could  not,  I  believe,  be  less  than 
350,000  tons,  or  40  tons  for  every  hour  in  the  whole  year, 
and  the  production  of  which  would  require  a  supply  of 
ammonia  equal  to  two-thirds  of  the  total  quantity  at  pre¬ 
sent  produced  in  all  the  gas  works  of  the  United  Kingdom. 
It  would  involve  the  annual  consumption  of  a  quantity  of 
ammonia, — the  production  of  which  in  gas  works  at  pre¬ 
sent  requires  the  distillation  of  five  millions  of  tons  of 
coal,  and  the  concentration  of  vdiich,  as  gas-liquor,  upon 
any  one  spot,  would  require  that  gas-liquor  should  come 
pouring  in  there  at  the  rate  of  from  a  ton  to  a  ton-and-a- 
half  per  minute,  night  and  day,  weekdays  and  Sundays, 
all  the  year  through. 

Obviously — and,  as  I  have  said,  I  know  that  this  is  Mr. 
Mond’s  own  view — this  process  cannot  be  extensively 
applied  so  long  as  we  continue  dependent  for  our  supply 
of  ammonia  mainly  on  the  distillation  of  coal  for  the  manu¬ 
facture  of  illuminating  gas  ;  and  cannot,  indeed,  be  applied 
on  any  serious  scale  at  all  except  in  proportion  as  means 
are  realised  of  obtaining  as  ammonia  the  nitrogen  of  coal 
used  as  fuel,  and  as  those  means  are  practised  in  the  im¬ 
mediate  neighbourhood  of  ammonia  soda  works.  Such 
means  doubtless  will  be  realised ;  but  very  much  will 
happen  before  the  supply  of  ammonia  becomes  so  abundant 
as  to  permit  the  ammonia  soda  maker  to  use  his  principal 
reagent  only  once  and  then  to  sell  it ;  and  when  that  time 
at  length  arrives  I  think  he  will  have  no  temptation  to 
treat  his  ammonium  chloride  by  sulphuric  acid,  but  if  he 
desires  to  sell  his  ammonia,  after  having  used  it  only  once, 
will  probably  best  find  his  account  in  selling  it  in  the  form 
in  which  his  soda  process  yields  it.  Meamvhile,  I  believe 
that  Mr.  Mond  is  not  only  not  preparing  to  put  this  pro¬ 
cess  into  operation,  on  any  scale  whatever,  but  has  no 
immediate  intention  of  doing  so. 

An  idea  for  the  obtainment  of  hydrochloric  acid  in  con¬ 
nection  with  the  ammonia  process,  which  has  found  more 
favour  in  many  eyes  than  I  think  it  deserves,  and  has 
recently  been  the  subject  of  very  much  experiment,  is  one 
involving  a  modification  of  the  ammonia  process  itself,  by 
the  substitution  of  sodium  sulphate  for  sodium  chloride  as 
its  starting-point.  The  idea  ,:s  to  first  decompose  salt  by 
sulphuric  acid,  and  so  obtain  hydrochloric  acid  and  sodium 
sulphate,  as  in  the  Leblanc  process  at  present,  and  then 
to  treat  that  sodium  sulphate  by  ammonia  and  carbonic 
acid.  The  experiments  which  have  been  made  in  this 
direction  at  least  place  beyond  doubt— what  before  was 
widely  disbelieved — namely,  that  a  sulphate  of  soda  am¬ 
monia  process,  whatever  its  commercial  merits  or  other¬ 
wise,  is  in  itself  perfectly  practicable.  The  lower  solubility, 
in  water  at  ordinary  temperatures,  of  sodium  sulphate  than 
of  sodium  chloride,  has  been  supposed  to  be  an  obstacle 
to  the  realisation  of  such  a  process  ;  but  there  is  no  in¬ 
convenience  in  employing,  in  the  operation  of  decomposing 
sodium  sulphate  by  bicarbonate  of  ammonia,  a  temperature 
of  about  340  C.,  and  at  that  temperature  sodium  sulphate  is 
more  soluble  than  sodium  chloride ;  so  that  it  is  quite 
practicable  to  obtain,  by  treating  by  C02  an  ammoniacal 
solution  of  sodium  sulphate,  more  bicarbonate  of  soda 
than  can  be  obtained  by  the  corresponding  treatment  of  an 
equal  volume  of  ammoniacal  brine.  It  has  also  been  sup¬ 
posed  that  only  one-half  of  the  sodium  sulphate  treated 
by  ammonia  and  carbonic  acid  would  undergo  decomposi¬ 
tion,  the  second  half  of  it  going  to  form,  with  the  ammo¬ 
nium  sulphate  resulting  from  the  reaction  of  bicarbonate  of 
ammonia  on  the  first  half  of  it,  double  sulphate  of  sodium 
and  ammonium ;  but  experience  has  proved  that  this  is 
not  so.  Nor  does  the  regeneration  of  ammonia  by  means 
of  lime  from  the  ammonium  sulphate  of  the  mother-liquor 
of  a  sulphate  of  soda  ammonia  process  present  any  diffi¬ 
culty.  The  operation  can  not  be  performed,  owing  to  the 
formation  in  it  of  solid  and  bulky  calcium  sulphate,  in  pre¬ 
cisely  the  same  manner  as  the  corresponding  operation  of 
the  present  form  of  the  ammonia  process ;  but  means  have 
been  found  of  effecting  it  with  an  ease  and  completeness 
which  leave  nothing  to  be  desired.  It  has  been  found,  too, 
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that  that  calcium  sulphate  can  be  readily  separated  from 
so  much  of  the  residual  solution,  containing  a  good  deal 
of  sulphate  of  soda,  in  which  it  is  at  first  suspended,  that, 
— the  separated  solution  being  used  to  dissolve  the  next 
quantity  of  solid  sodium  sulphate  entering  the  process — the 
loss  of  sodium  sulphate  in  a  sulphate  of  soda  ammonia  pro¬ 
cess  need  be  only  extremely  small.  It  seems  quite  clear, 
therefore,  that  such  a  process  would  present  no  practical 
difficulty  whatever. 

But,  cui  bono  ?  To  merely  substitute  for  the  Leblanc 
method  of  decomposing  sodium  sulphate  its  decomposition 
by  bicarbonate  of  ammonia,  would  surely  be  a  game  not 
worth  the  candle.  In  the  Leblanc  process,  as  in  so  many 
other  things,  c'est  le  premier  pas  qid  coute.  It  is  the  first 
operation  of  the  Leblanc  process  which  makes  that 
process  so  costly.  It  is  the  cost  of  his  sodium  sulphate 
which  places  the  maker  of  Leblanc  soda  at  such  a  dis¬ 
advantage  as  compared  with  the  maker  of  ammonia  soda. 
If  sodium  sulphate  cost  the  former  no  mforethan  salt  costs 
the  latter,  it  is  Leblanc  soda,  and  not  ammonia  soda, 
which  would  be  the  cheaper  of  the  two ;  since  the  cost  of 
manufacturing  Leblanc  soda  from  sodium  sulphate  is  ap- 
precibly  less  than  the  cost  of  manufacturing  ammonia  soda 
from  salt.  The  treatment  of  sodium  sulphate  by  ammonia 
and  carbonic  acid  would  at  least  not  be  less  costly  than 
the  treatment  of  sodium  chloride  by  the  present  form  of 
the  ammonia  process  ;  and  hence  to  merely  substitute  for 
the  Leblanc  method  of  decomposing  sodium  sulphate  the 
method  of  decomposing  it  by  bicarbonate  of  ammonia 
would  be  to  substitute  for  the  later  operations  of  the  Le¬ 
blanc  process  a  series  of  more  costl}  operations,  having  no 
advantage  beyond  one  of  scarcely  appreciable  commercial 
value,  that  of  yielding  a  more  concentrated  product. 

While,  however,  the  only  advantage  of  a  process  which 
should  consist  in  manufacturing  sodium  sulpnate  as  in  the 
Leblanc  process  at  present,  and  then  decomposing  that 
sodium  sulphate  by  bicarbonate  of  ammonia,  would  thus 
be  one  which  would  not  be  worth  the  cost  of  obtaining  it ; 
a  process,  based  on  the  decomposition  of  sodium  sulphate 
by  bicarbonate  of  ammonia,  has  recently  been  devised, 
which  stands  upon  a  very  different  footing.  In  the  process 
to  which  I  now  refer  the  sodium  sulphate  to  be  afterwards 
decomposed  by  bicarbonate  of  ammonia  would  be  obtained, 
and  hydrochloric  acid  at  the  same  time,  without  con¬ 
sumption  of  sulphuric  acid,  except  to  make  up  mechanical 
loss,  by  means  of  one  and  the  same  quantity  of  sulphuric 
acid  continually  regenerated  and  used  again. 

This  remarkable  process  is  the  invention  of  three 
members  of  the  firm  of  Gaskell,  Deacon,  and  Co.,  of 
Widnes  :  Mr.  Carey,  Mr.  Holbrook  Gaskell,  junr.,  and 
Dr.  Hurter.  These  gentlemen  have  found  a  means  of  so 
decomposing  ammonium  sulphate  as  to  obtain,  not  only 
its  ammonia  in  the  free  state,  but  also  its  sulphuric  acid, 
if  not  as  free  sulphuric  acid,  at  any  rate  in  a  state  in  which 
it  can  decompose  sodium  chloride. 

Chemists  have  long  known  that  when  ammonium  sul¬ 
phate  is  heated  to  a  certain  temperature  one-half  of  its 
ammonia  is  set  free  and  flies  off,  the  other  half  of  it  re¬ 
maining  behind  as  hydrogen  ammonium  sulphate.  Messrs. 
Carey,  Gaskell,  and  Hurter  have  discovered  that  if  a  mix¬ 
ture  of  equivalent  quantities  of  ammonium  sulphate  and 
sodium  sulphate  be  heated  to  fusion,  and  steam  be  injeded 
into  the  liquid  mass,  the  whole  of  the  ammonia  of  the  am¬ 
monium  sulphate  is  disengaged  in  the  free  state:  its  sul¬ 
phuric  acid  combining  with  the  sodium  sulphate  to  form 
hydrogen  sodium  sulphate,  which  alone  remains  behind. 

Upon  this  most  interestingreadion  therfe  may  obviously 
be  based  a  soda  process  which  should  begin  by  obtaining 
sodium  sulphate  and  hydrochloric  acid  by  the  readion  of 
“  bisulphate  of  scda  ”  on  sodium  chloride,  the  normal 
sodium  sulphate  so  obtained  being  then  decomposed  by 
bicarbonate  of  ammonia,  with  production  of  bicarbonate 
of  soda  and  ammonium  sulphate,  such  ammonium  sulphate 
being  then  so  treated  as  to  regenerate,  by  one  and  the 
same  operation,  both  ammonia  for  use  again  and  bisul¬ 
phate  of  soda  for  use  again. 


The  question  of  whether  or  not  this  most  original  and 
beautiful  process  can  be  reduced  to  pradice  must  obviously 
depend,  mainly  if  not  solely,  upon  the  degree  of  readiness 
with  which  the  new  readion  upon  which  it  is  based  can 
be  carried  to  such  completeness  as  to  avoid  any  serious 
loss  of  ammonia.  I  am  unacquainted  with  the  experi¬ 
mental  results  on  this  point  which  have  so  far  been  ob¬ 
tained  ;  but  it  is  easy  to  see  that  that  readion  might  be 
somewhat  slow,  and,  therefore,  somewhat  costly,  and  yet 
the  process  based  upon  it  be  one  of  very  serious  import¬ 
ance.  r 

Charging  against  the  hydrochloric  acid  yielded  by 
Messrs.  Carey,  Gaskell,  and  Hurter’s  process  the  cost  of 
those  operations  of  their  process  which  are  in  excess  of 
the  operations  which  the  ammonia  soda  maker  performs 
at  present,  one  may  count  that  the  cost  of  their  soda  would 
be  pradically  the  same  as  that  of  ammonia  soda  as  at 
present  manufadured  from  brine.  Their  process  would 
start  from  solid  salt,  which  is,  of  course,  more  costly  than 
brine ;  but,  in  some  localities,  at  any  rate,  the  value  of 
the  lime  which  is  required  for  the  decomposition  of  the 
ammonium  chloride  of  the  present  form  of  the  ammonia 
process,  but  which  would  not  be  required  in  Messrs. 
Careys  Gaskell,  and  Hurter  s  process,  would  fully  compen¬ 
sate  the  greater  cost  for  raw  materials  of  the  latter  than 
of  the  former. 

The  operations,  the  cost  of  which  would  thus  have  to 
be  charged  against  Messrs.  Carey,  Gaskell,  and  Hurter’s 
hydrochloric  acid,  are  those  :  firstly,  of  evaporating  to 
dryness  the  mixed  solution  of  ammonium  sulphate  °and 
sodium  sulphate  constituting  the  mother-liquor  of  the  bi¬ 
carbonate  of  soda  obtained  by  treating  an  ammoniacal 
solution  of  sodium  sulphate  by  carbonic  acid;  secondly, 
of  treating  the  residue  of  that  evaporation,  after  additio’n 
to  it  of  more  sodium  sulphate,  for  the  regeneration  of  am¬ 
monia  and  the  production  of  bisulphate  of  soda ;  and, 
thirdly,  of  then  furnacing  that  bisulphate  of  soda  with  an 
equivalent  quantity  of  salt. 

The  quantity  of  water  which  would  have  to  be  evapor¬ 
ated,  in  the  first  of  these  three  operations,  per  ton  of 
sodium  carbonate  manufadured,  may  be  put,  I  believe,  at 
five-and-a-half  tons.  It  would  be  the  water  of  a  mixed 
solution  of  ammonium  sulphate  and  sodium  sulphate,  and 
as  these  are  both  salts  which,  like  sodium  chloride,  absorb 
heat  during  solution  in  water,  and  so  give  out  heat  during 
the  inverse  Operation, — the  two  together  in  the  proportions 
in  which  they  would  be  present  in  the  solution  in  question, 
to  just  about  the  same  extent  as  sodium  chloride, — it 
ought  to  be  possible  to  evaporate  those  five-and-a-half 
tons  of  water  by  means  of  the  one  ton  of  fuel  which 
suffices  for  the  evaporation  of  more  than  that  quantity  of 
water  from  brine.  For  the  third  operation,  which  would 
correspond  to  the  second  half  of  the  first  operation  of  the 
Leblanc  process,  less  than  half-a-ton  of  fuel  should  be 
ample.  The  labour  upon  these  two  operations  would 
obviously  be  but  slight,  so  that  the  cost  of  both  operations 
together,  for  fuel  and  labour,  per  ton  of  sodium  carbonate 
manufadured,  could  scarcely,  I  think,  exceed  eleven  or 
twelve  shillings. 

The  quantity  of  hydrochloric  acid  which  corresponds 
to  the  quantity  of  sodium  chloride  corresponding  to  a  ton 
of  sodium  carbonate,  counted  as  aqueous  acid  of  27  per 
cent,  is  2^548  tons.  There  are  some  Leblanc  soda  works 
m  which  the  proportion  of  the  total  HC1  evolved  therein, 
which  is  obtained  as  aqueous  acid  of  useful  strength,  is 
fully  gy  per  cent.  Assuming  this  proportion  of  the  HC1 
evolved  in  Messrs.  Carey,  Gaskell,  and  Hurter’s  process  to 
be  obtained  in  an  useful  form,  the  process  would  yield, 
per  ton  of  sodium  carbonate  manufadured  by  it,  a  quantity 
of  aqueous  acid  corresponding  to  2^42  tons  at  27  per  cent. 

The  value  of  this  quantity  of  hydrochloric  acid  I  esti- 
mate  at  £2  8s..  and  I  arrive  at  that  value  for  it  in  this 
way.  The  difference  between  the  cost  of  ammonia  soda 
and  that  of  Leblanc  soda,  plus  hydrochloric  acid,  per 
quantity  of  Leblanc  soda  equivalent  to  a  ton  of  ammonia 
soda,  now  averages,  I  believe,  in  England,  about  £2  15s, 
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These  £2  15s.  I  take  to  be  the  value,  in  the  sense  of  the 
aftual  cost,  not  of  the  quantity  of  hydrochloric  acid,  of 
useful  strength,  which  is  usually  obtained  concurrently 
with  that  quantity  of  Leblanc  soda,  but,  what  is  by  no 
means  the  same  thing,  of  the  greatest  quantity  of  such 
acid  which  is  obtained,  per  such  quantity  of  soda,  in  any 
instance  within  my  knowledge.  This  quantity, — for  we 
must  remember  that  the  Leblanc  soda  maker  has  to  pro¬ 
duce  more  sodium  sulphate,  and,  consequently,  more  hy¬ 
drochloric  acid,  than  merely  the  quantity  equivalent  to 
the  alkali  he  finally  obtains, — is  95  per  cent  of  the  quantity 
corresponding  to  about  twelve-and-a-half  per  cent  more 
sodium  sulphate  than  the  quantity  of  sodium  sulphate 
equivalent  to  a  ton  of  sodium  carbonate,  and  is  thus, 
counted  as  acid  of  27  per  cent,  almost  exadtly  two  an d- 
three-quarter  tons  :  £2  15s.  ior  which  quantity  is  just  £1 
per  ton,  or  £2  8s.  for  the  2 ’4  tons  which  I  have  taken 
to  be  obtainable,  by  the  process  under  consideration,  per 
ton  of  sodium  carbonate  manufactured  thereby. 

Taking  it,  then,  that  the  minimum  present  cost  of 
aqueous  hydrochloric  acid  of  27  per  cent  is  £1  per  ton  ; 
that  Messrs.  Carey,  Gaskell,  and  Hurter’s  process  could 
yield,  per  ton  of  sodium  carbonate  manufactured  by  it,  2'4 
tons  of  such  acid,  thus  worth  at  least  £2  8s.  ;  and  that, 
of  the  three  operations  the  cost  of  which  would  have  to 
be  charged  against  those  2'4  tons  of  hydrochloric  acid, 
twelve  shillings  would  pay  for  two  :  there  would  thus  re¬ 
main  £1  16s.,  the  balance  left  after  the  deduction  from 
which  sum  of  the  cost  of  effecting  Messrs.  Carey,  Gaskell, 
and  Hurter’s  reaction  on  about  2  tons  12  cwt.  of  a  mixture 
of  ammonium  sulphate  and  sodium  sulphate,  would  be  the 
measure  of  the  advantage  of  their  process  over  the  Leblanc 
process. 

It  is  so  difficult  to  conceive  that  the  cost  of  effecting  the 
reaction  in  question  upon  the  quantity  of  materials  which 
I  have  mentioned  could  be  anything  like  £1  16s.,  that  for 
this  process  of  Messrs.  Carey,  Gaskell,  and  Hurter’s  I 
could  not  but  anticipate  a  most  important  future;  were  it 
not  for  the  results  of  a  renewed  attempt  which  has  for 
some  time  past  been  in  progress  to  realise  the  old  idea  of 
decomposing  the  ammonium  chloride  of  the  present  form 
of  the  ammonia  process  by  magnesia,  and  then  so  treating 
the  resulting  magnesium  chloride  as  to  obtain  its  chlorine 
in  a  useful  form  and  at  the  same  time  to  regenerate 
magnesia  for  use  again.  In  this  method  of  procedure 
there  would  be  one  operation  less  than  in  Messrs.  Carey, 
Gaskell,  and  Hurter’s  process:  the  operation  of  evapor¬ 
ation,  which  would  be  practically  the  same  in  both  pro¬ 
cesses,  being  followed  in  Messrs.  Carey,  Gaskell,  and 
Hurter’s  process  by  two  operations,  in  the  first  of  which 
there  would  be  treated,  per  ton  of  sodium  carbonate 
manufactured,  about  52  cwts.  of  mixture  of  sodium  sulphate 
and  ammonium  sulphate,  and  in  the  second  about  68  cwts. 
of  mixture  of  sodium  chloride  and  hydrogen  sodium  sul¬ 
phate,  while,  in  what  may  be  called  the  magnesia  process, 
the  operation  of  evaporation  would  have  to  be  followed  by 
simply  the  one  operation  of  decomposing  about  eighteen- 
and-a-half  hundredweight  of  magnesium  chloride.  To 
which  must  be  added  the  far  graver  consideration,  that 
while  Messrs.  Carey,  Gaskell,  and  Hurter’s  process  can 
yield  the  chlorine  of  salt  treated  by  it  only  as  hydro¬ 
chloric  acid,  a  large  part  of  the  chlorine  of  magnesium 
chloride  can  be  obtained  direCtlyin  the  free  state. 

It  is  MM.  Pechiney  et  Cie.,  of  Salindres,  in  the  South 
of  France,  who  have  had  the  boldness  to  attack  again  the 
problem, — upon  which  so  many  earnest  workers  had  spent 
in  vain  their  utmost  efforts  during  many  years, — of  how  to 
obtain,  as  magnesium  chloride,  the  chlorine  of  the  salt 
decomposed  by  the  ammonia  process;  and  their  genius 
and  skill  have  enabled  them  to  reach  results  which  compel 
the  convidtion  that  the  industrial  realisation  of  the  de¬ 
composition  by  magnesia  of  the  ammonium  chloride  of 
the  ammonia  process  is  now  only  a  question  of  time. 

If,  then,  the  manufacturer  of  ammonia  soda  shall  be¬ 
come  able,  as  he  certainly  will  become  able,  to  obtain  as 
magnesium  chloride  the  chlorine  which  he  at  present 


throws  away  as  calcium  chloride,  how  is  that  magnesium 
chloride  to  be  dealt  with  ?  When  an  aqueous  solution  of 
magnesium  chloride  is  subjected  to  evaporation,  vapour  of 
hydrochloric  acid  begins  to  be  disengaged  so  soon  as  the 
quantity  of  water  present  has  fallen  to  six  equivalents,  per 
equivalent  of  magnesium  chloride.  Fifteen  or  sixteen 
years  ago,  at  the  Gerard’s  Bridge  Works  of  Messrs.  J.  C. 
Gamble  and  Son,  of  St.  Helens,  very  considerable  quanti¬ 
ties  of  solution  of  magnesium  chloride,  concentrated  to 
that  point,  were  treated  in  muffle  furnaces.  The  magne¬ 
sium  chloride  was  readily  enough  decomposed,  but  the 
furnaces  were  rapidly  destroyed — by  reason  of  the  concen¬ 
trated  solution  fed  into  them  penetrating  their  beds — and 
causing  the  beds  to  “  rise.”  The  Gerard’s  Bridge  experi¬ 
ments  on  the  decomposition  of  magnesium  chloride  were 
therefore  abandoned  ;  but  not  until  they  had  proved  that 
the  difficulties  in  the  way  of  decomposing  that  eompound 
industrially  by  heating  it  in  an  atmosphere  of  vapour  of 
water,  were  simply  mechanical  difficulties. 

Seeking,  during  many  years  subsequently,  means  of 
treating  by  heat  and  air,  under  industrial  conditions, 
chlorides  of  various  metals,  I  was  at  length  led,  in  1881, 
to  the  idea  of  adding  to  a  concentrated  solution  of  a 
chloride  or  mixture  of  chlorides,  oxide  of  the  same  metal 
or  metals,  and  then  treating  by  heat  and  air  solid  masses 
of  the  resulting  mixture ;  and  since  early  in  1882,  MM. 
Pechiney  et  Cie.  have  been  earnestly  engaged  in  en¬ 
deavouring  to  realise  this  method  of  working  :  especially 
as  applied  to  magnesium  chloride,  enormous  quantities  of 
which  they  obtain  as  a  by-produdt  of  the  manufacture  of 
salt  from  sea-water,  and  also  to  manganese  chloride.  In 
the  case  of  magnesium  chloride,  the  product  of  the  ad¬ 
dition  to  its  aqueous  solution  of  magnesium  oxide  is,  of 
course,  not  a  mere  mixture,  but  the  Compound,  magnesium 
oxy-chloride.  I  had  found  in  the  laboratory  that  this 
body,  heated  in  contadt  with  air  under  certain  conditions, 
gives  off  an  appreciable  part  of  its  chlorine  in  the  free  state ; 
and  the  larger  experiments  which  have  since  been  made 
at  Salindres  leave  no  doubt  that  fully  half  the  chlorine  of 
magnesium  chloride  may  be  obtained  diredtly  as  free 
chlorine  by  converting  the  magnesium  chloride  into  oxy¬ 
chloride,  and  then  heatingthat  oxy-chloride,  under  certain 
conditions,  in  presence  of  air.  What  this  means  is  that 
a  manufacturer  of  ammonia  soda,  able  to  decompose  his 
ammonium  chloride  by  magnesia,  will  be  able,  by  evapor¬ 
ating,  per  ton  of  ammonia  soda  manufactured,  a  quantity 
of  solution  of  magnesium  chloride  containing  about  five- 
and-a-half  tons  of  water,  and  then  heating  in  presence  of 
air  a  mixture  of  about  eighteen-and  a-half  hundredweight 
of  magnesium  chloride  with  about  eight  hundredweight  of 
magnesia,  to  obtain  the  quantity  of  free  chlorine  corre¬ 
sponding  to  very  nearly  a  ton  of  bleaching-powder, — 
being  the  quantity  of  chlorine  the  present  cost  of  which, 
as  I  shall  show  in  a  moment,  is  close  upon  £6, — and,  in 
addition,  a  quantity  of  hydrochloric  acid  corresponding  to 
something  over  a  ton  of  aqueous  acid  of  27  per  cent.  The 
chlorine  obtained  by  heating  magnesium  chloride  in  con¬ 
tact  with  air  is  of  course  diluted  by  other  gases;  but  MM. 
Pechiney  et  Cie.  have  in  operation  an  extremely  simple 
mechanical  bleaching-powder  chamber,  the  complete  ab¬ 
sorption  in  which  of  the  chlorine  of  a  mixture  of  chlorine 
and  other  gases  presents  no  difficulty. 

(To  be  continued.) 


The  Probability  of  a  Transformation  of  Strychnine 
in  the  Animal  Organism. — P.  C.  Plugge. — The  author 
is  engaged  with  the  examination  of  strychnic  acid — an 
oxidation  product  of  the  base.  Strychnic  acid  is  a  mono¬ 
basic  acid,  not  bitter,  and  in  doses  of  16  to  20  milligrms. 
has  no  poisonous  action  upon  frogs,  pigeons,  and  rabbits. 
With  sulphuric  acid  and  potassium  bichromate  it  gives  a 
splendid  red-violet  colour,  which  then  becomes  red  and 
fades  away.  (Strychnine  gives  first  a  blue-violet  colour, 
which  afterwards  turns  to  a  red-violet.) — Zeitschrift  friv 
Analytische  Chemie. 
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CORRESPONDENCE. 

THE  ACTION  OF  ARSENIOUS  ANHYDRIDE 
UPON  GLYCERIN. 

To  the  Editor  of  the  Chemical  News. 

Sir,— The  compound  recently  described  by  Mr.  Herbert 
Jackson  (Chem.  News,  vol.  xlix.,  p.  258) — 


was  discovered  by  H.  Schiff  in  1867  (Bull.  Soc.  Chim.  de 
Paris ,  (N.S.),  vol.  viii.,  p.  gg). 

Like  Mr.  Jackson  I  re-discovered  this  compound  shortly 
before  I  heard  of  Schiff’s  paper. — I  am,  &c, , 

Edward  E.  Berry. 

8,  Belle  Vue,  Cotham,  Bristol, 

July  21,  1884. 
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Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires desSeances,  de  V Academie 
des  Sciences.  Vol.  xcviii.,  No.  24,  June  16,  1884. 

Description  of  a  New  Evaporation  and  Distillation 
Apparatus  for  the  Pneumatic  Treatment  of  Sacchar¬ 
ine  Liquids. — P.  Calliburges. — This  apparatus  cannot  be 
intelligibly  described  without  the  accompanying  figures. 

On  Certain  Colloidal  Compounds,  derived  from 
Ferric  Hydrate. — E.  Grimaux. — The  solutions  in  ques¬ 
tion  are  compounds  of  glycerin,  ferric  hydrate,  and  alkalies 
or  alkaline  carbonates.  Their  composition  has  not  been 
determined,  as  the  jellies  which  they  yield  on  coagulating 
are  decomposed  on  prolonged  washing,  and  leave  merely 
ferric  hydrate.  Their  readtions  show  that  they  are  easily 
dissociated  by  water  into  glycerin  and  insoluble  com¬ 
pounds  richer  in  ferric  hydrate.  Mannite  and  erythrite 
behave  similarly  to  glycerin. 

Detection  of  Nitric  Acid  and  Nitrates  in  Vegetable 
Tissues. — A.  Arnaud  and  L.  Pade. — Cinchonamine  ni¬ 
trate  is  almost  absolutely  insoluble  in  water  acidulated 
with  any  acid  whatever.  If  into  the  solution  of  a  nitrate 
we  pour  a  small  quantity  of  a  salt  of  cinchonamine  pre¬ 
viously  dissolved  in  water  acidified  with  hydrochloric 
acid  nitrate  of  cinchonamine  is  thrown  down.  It  appears 
probable  that  the  nitrates  may  be  determined  in  this 
manner,  as  the  nitrate  of  cinchonamine  is  completely  in¬ 
soluble  in  an  acid  solution,  and  its  composition  is  definite 
and  constant  (CIgH24N20,N03H).  The  detedtion  of  nitric 
acid  may  be  advantageously  effedted  by  this  method. 

Soldering  Aluminium. — M.  Bourbouze. — The  author 
asserts  that  hitherto  it  has  been  found  impradicable  to 
solder  aluminium  either  to  itself  or  to  other  metals.  He 
proposes  to  coat  those  parts  which  are  to  be  joined  toge¬ 
ther  either  with  an  alloy  of  tin  and  zinc,  or  of  tin  and  alu¬ 
minium. 

Purification  of  Arseniferous  Zinc — L.  L’Hote — The 
author  throws  into  the  melted  zinc  1  to  ij  per  cent  of  an¬ 
hydrous  magnesium  chloride.  On  stirring  there  are  given 
off  white  fumes  of  zinc  chloride  which  carry  off  the  arsenic. 
If  the  metal  is  granulated  in  cold  water,  it  is  found  com¬ 
pletely  free  from  arsenic.  The  same  process  removes  an¬ 
timony,  which  is  rarely  present  in  the  zinc  of  commerce. 

No.  25,  June  23,  1884, 

Universal  Presence  of  Nitrates  in  the  Vegetable 
Kingdom. — M.  Berthelot. — The  author  has,  for  a  3  ear, 
been  especially  engaged  with  an  examination  of  the  n 


trates  present  in  the  tissues  of  certain  plants,  with  theif 
origin,  and  the  part  which  they  play  in  vegetable  physi. 
ology.  His  experiments  tend  to  establish  the  existence  of 
a  new  vegetable  fundtion,  giving  rise  to  the  formation  of 
nitrates  in  certain  vegetable  tissues,  and  during  a  deter¬ 
mined  period  of  vegetation.  It  results  from  the  adion  of 
certain  cellules  ading  doubtless  after  the  manner  of  the 
nitric  ferment  of  MM.  Muntz  and  Schlcesing. 

On  Certain  Phenomena  of  Occlusion. — P.  Schutzen- 
berger. — The  author  refers  to  the  fad  that  oxygen  prepared 
from  a  mixture  of  potassium  chlorate  and  manganese  di¬ 
oxide  carries  along  with  it  a  considerable  quantity  of  chlo¬ 
rine  and  oxides  of  chlorine.  Such  oxygen,  tho  ugh  well 
washed  with  water  and  kept  for  two  or  three  weeks  in  a 
metal  gas-holder  in  presence  of  a  considerable  volume 
of  water,  still  retains,  so  to  speak,  a  refledion  of  the 
odour  of  chlorine,  and  attacks  caoutchouc  tubes  like 
ozone.  Still  such  oxygen  may  be  allowed  to  bubble 
slowly  for  hours  through  a  solution  of  silver  nitrate, 
or  through  water  faintly  coloured  with  blue  litmus, 
or  with  sodium  indigotate,  without  producing  the 
readions  of  chlorine,  or  hydrochloric  acid,  or  of  one  of  the 
oxygen  acids  of  chlorine.  If,  on  the  contrary,  the  current 
of  oxygen,  before  being  submitted  to  these  reagents,  is 
passed  through  a  narrow  platinum  tube  at  one  point,  the 
presence  of  chlorine  is  distindly  shown  ;  the  indigo  is 
bleached  and  the  silver  nitrate  is  precipitated.  The  author 
thinks  that  this  is  a  case  where  the  one  gas  is  occluded  in 
the  other.  He  gives,  also,  a  case  when  watery  vapour  is 
occluded  by  potassium  chromate,  which  may  occasion 
errors  when  the  latter  compound  is  used  in  organic  analy¬ 
sis.  Oxygen  is  also  sometimes  retained  in  an  abnormal 
state  by  copper  oxide. 

Novel  Method  for  the  Synthesis  of  Nitrogenous 
Organic  Compounds.  Total  Synthesis  of  Xanthine 
and  Methyl-xanthine. — Arm.  Gautier. — The  regulated 
polymerisation  of  hydrocyanic  acid  in  presence  of  water 
yields  xanthine  and  methyl-xanthine.  If,  in  the  above  re- 
adion,  the  water  is  replaced  by  the  various  mono-  or 
poly-atomic  alcohols,  the  acetones,  aldehyds,  phenols,  See., 
we  obtain  an  almost  indefinite  series  of  new  compounds. 

On  Potassium  and  Barium  Glyoxal-bisulphites. — 
M.  de  Forcrand. — A  thermo-chemical  paper,  which  does 
not  admit  of  useful  abridgment. 

On  Colloidal  Ferric  Salts. — E.  Grimaux. — The  salts 
described  are  potassinm  ferri-tartrate,  the  ferric  arseniate 
and  arsenite. 

Researches  on  the  Xylenes. — A.  Colson. — The  author 
has  resumed  the  comparative  study  of  the  alcohols  derived 
from  these  carbides.  He  describes  in  the  present  paper 
the  diatomic  alcohols,  orthoxylenic  glycol  (the  phthalic 
alcohol  of  Hessert),  with  the  orthoxylenic  bi-bromide  and 
bi-chloride. 

The  Natural  Saltpetres  of  Chili  and  Peru,  as  con¬ 
cerns  Rubidium,  Caesium,  Lithium,  and  Boric  Acid. 
Inferences  relative  to  the  Beet-root  Lands  of  North 
France. — M.  Dieulafait. — M.  Grandeau  in  1863  pointed 
out  the  richness  in  rubidium  of  the  salts  from  the  beet¬ 
root  of  North  France.  He  shows  at  the  same  time  the 
absence  of  caesium  and  lithium.  The  author  has  examined 
14  salts  prepared  from  the  beet-roots  of  Lower  Normandy, 
from  land  never  manured  with  foreign  saline  matter,  and 
finds  in  them  neither  rubidium  nor  caesium,  whilst  the 
spedtrum  of  lithia  was  often  intense.  Latterly  he  has  ex¬ 
amined  a  sample  of  the  mother-liquor  from  refining  nitre 
in  Chili.  In  opposition  to  the  results  ofKirchoff,  Bunsen, 
and  Grandeau,  the  author  found  these  waters  rich  in  ru¬ 
bidium,  very  poor  in  lithium,  and  probably  free  from  cae¬ 
sium.  Soils  which  are  dressed  yearly  with  crude  nitre 
receive  a  considerable  proportion  of  rubidium.  The  law 
of  association  of  rubidium  and  caesium  with  lithium,  pro¬ 
posed  by  Kirchoff  and  Bunsen,  which  seemed  to  be  con- 
tradidted  by  the  absence  of  lithium  in  beet-root,  is  now  con¬ 
firmed. 
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Zeitschrift  fur  Analytische  Chemie. 

Vol.  xxiii.,  Part  2. 

Determination  of  Nitrogen  in  Organic  Substances. 
— A  number  of  processes  are  given,  the  more  important 
of  which  have  been  already  noticed. 

The  Determination  of  Starch  m  Articles  of  Food. 
— C.  Faulenbach. — The  author  begins  the  conversion  into 
sugar  by  means  of  diastase.  When  all  the  starch  is  dis¬ 
solved  he  filters  off  the  cellulose  and  completes  the  con¬ 
version  into  sugar  by  means  of  hydrochloric  acid. 

Precipitation  of  Glucose  by  Basic  Lead  Acetate. — 
P.  Lagrange. — From  the  Comptes  Rendus. 

Determination  of  Cane  Sugar  by  Polarisation 
after  Inversion. — P.  Casamajor. — From  the  Chemical 
News. 

Determination  of  Carbonic  Acid  in  Air. — A.  Muntz 
and  E.  Aubin. — From  the  Comptes  Rendus . 

Analysis  of  Milk. — A  notice  of  processes  which  have 
appeared  in  the  Chemical  News  and  the  Analyst. 

The  Rapid  Determination  of  Salicylic  Acid  in 
Beverages. — A.  Remont. — From  the  Comptes  Rendus. 

The  Adulteration  of  Cheese. — A.  Langfurth. — The 
author  examines  the  quantity  of  decinormal  soda-lye  re¬ 
spectively  required  for  saturating  equal  weights  of  the 
fatty  acids  of  natural  and  of  factitious  cheeses. 

Examination  of  Wall  Papers. — -A.  Gawalovski. — The 
author  fills  a  large  wide-mouthed  bottle  with  clippings  of 
the  paper,  and  sets  upright  in  it  three  large  test-tubes, 
one  half-filled  with  luke-warm  water,  another  half-filled 
with  carbonic  acid  water,  and  a  third  half-filled  with  ordi¬ 
nary  vinegar.  The  glass  is  now  closed,  and  two  slips  of 
filter-paper  wedged  in  between  the  neck  and  the  stopper, 
— the  one  steeped  in  lead  acetate  and  the  other  with  silver 
nitrate.  The  whole  is  let  stand  for  some  days.  If  the 
lead-paper  is  blackened,  the  author  considers  the  paper 
injurious  as  emitting  sulphuretted  hydrogen.  If  the  silver 
paper  remains  black  after  it  has  been  steeped  for  two  hours 
in  a  10  per  cent  solution  of  potassium  cyanide,  the 
paper  is  condemned  as  giving  off  hydrogen  arsenide. 

The  Detection  of  Petroleum  added  to  Oil  of  Tur¬ 
pentine. — H.  C.  Armstrong. — From  the  Journal  of  the 
Chemical  Society. 

The  Detection  of  Carnauba  Wax. — E.  Valenta. — 
Table  showing  the  melting-points  of  carnauba  wax,  com¬ 
mercial  stearic  acid,  ozokerite,  paraffin,  and  of  various 
mixtures. 

Examination  of  Tallow. — O.  Wolckenhaar. — A  state¬ 
ment  of  the  specific  gravities  and  melting-points  of  ox- 
and  mutton-tallow. 

Analysis  of  Oils. — Papers  by  Bach,  David,  and  Krechel, 
which  do  not  admit  of  useful  abstraction. 

Scheme  for  the  Analysis  of  Soaps. — A.  R.  Leeds. — 
Already  noticed. 

Examination  of  Acetate  of  Lime. — F.  Goebel. — The 
author  employs  a  soda-lye  of  which  1000  c.c.  exactly  neu¬ 
tralise  100  grms.  acetic  acid  and  a  phosphoric  acid 
equivalent  to  the  soda-lye.  A  weighed  portion  of  the 
sample  is  mixed  in  an  evaporating  basin  with  a  measured 
excess  of  the  phosphoric  acid  and  evaporated  to  dryness 
on  the  water-bath.  The  residue  is  re-dissolved  in  water 
and  again  evaporated,  repeating  the  operation  until  no 
odour  of  acetic  acid  is  perceptible.  It  is  then  dissolved 
in  water  and  the  excess  of  acid  is  titrated  with  soda-lye, 
using  phenol-phthaleine  as  indicator.  The  phosphoric 
acid  required  for  saturating  the  bases  is  calculated  as 
acetic  acid.  The  result  thus  obtained  is  too  high,  since 
the  caustic  lime  and  carbonate  of  lime,  always  present  in 
the  commercial  salt,  figure  here  as  acetate.  We  deter¬ 
mine,  therefore,  in  a  fresh  portion  of  the  original  sample 
the  quantity  of  hydrate  and  carbonate  of  lime  by  titration 
with  hydrochloric  a«_id,  equivalent  to  the  soda-lye 
employed,  using  litmus  as  indicator.  The  result  is  calcu¬ 


lated  as  acetic  acid  and  subtracted  from  the  former 
amount. 

Valuation  of  Yeast. — E.  Meissl. — The  author’s 
method  turns  on  the  determination  of  the  carbonic  acid 
evolved  from  a  standard  saccharine  solution. 

Detection  of  the  Eosines. — R.  Benedikt. — Already 

noticed. 

Separation  of  Aniline,  Paratoluidine,  and  Ortho- 
toluidine. — L.  Lewy. — The  hydrochlorates  of  these  bases 
are  mixed  with  sodium  phosphate.  There  are  formed, 
sparingly,  soluble  aniline  and  paratoluidine  phosphate 
along  with  soluble  acid,  orthotoluidine  phosphate,  and  free 
orthotoluidine.  After  this  decomposition,  the  two  first 
mentioned  salts  are  kept  in  solution  by  the  application  of 
heat,  the  only  supernatant  layer  of  orthotoluidine  is 
syphoned  off,  and  the  salts  of  aniline  and  paratoluidine  are 
allowed  to  crystallise  out.  The  mother-liquor  contains 
the  acid  orthotoluidine  phosphate.  On  separating  the 
bases  by  means  of  soda  the  sodium  phosphate  is  re¬ 
covered. 

Determination  whether  a  Photographic  Emulsion 
has  been  Boiled  too  long. — Otto  Pfenniger. — Solution 
of  tannin  is  added  ;  the  emulsion  turns  a  reddish-brown 
if  it  has  been  boiled  too  long. 

Rapid  Valuation  of  Hydraulic  Cements.  —  E. 
Landrin. — From  the  Comptes  Rendus. 

Determination  of  Carbon  Disulphide  in  the  Sul- 
phocarbonates. — A.  Muntz  and  E.  Falieres. — From  the 
Comptes  Rendus. 

Detection  of  Resin  in  Ethereal  Oils. — A.  Belohoubek’ 
— The  author  mixes  a  drop  of  the  ethereal  oil  in  a  dry 
test-tube,  at  first  with  one  drop  of  petroleum  ether,  then 
with  two,  and  gradually  with  several.  If  resin  is  present 
a  white  precipitate,  or  at  least  an  opalescence,  appears. 

A  Test  for  the  Ethereal  Oil  of  Juniper. — G.  Thoms. 
—  The  author  mixes  a  drop  of  the  oil  with  5  c.c.  alcohol, 
and  a  drop  of  officinal  tindture  of  iodine.  If  the  oil  is 
pure  the  yellow  colour  of  the  liquid  disappears  in  a  few 
seconds  on  shaking. 

Hager’s  Microscopic  Method  for  the  Detection  of 
Arseniate  in  Sodium  Phosphate  and  Nitrate. — The 
author  has  once  detected  arsenic  acid  in  sodium  nitrate 
and  leaves  it  an  open  question  whether  this  impurity 
occurs  more  frequenty.  He  rubs  several  crystals  to  powder, 
and  heats  o-05  grm.  along  with  o'ly  grm.  in  a  small,  short 
dry  test-tube,  until  an  escape  of  gas  can  no  longer  be  de¬ 
tected.  Upon  the  residue  he  pours  about  1  c.c.  dilute 
arsenic  acid,  adds  then  a  few  granules  of  oxalic  acid  and 
o-5  c.c.  of  water,  lets  dissolve,  and  puts  1  to  2  drops  upon 
a  thin  glass  slip.  He  evaporates  to  dryness  over  a  petro¬ 
leum  lamp  and  heats  for  a  few  moments  until  white  fumes 
arise.  Under  the  microscope  there  appear  colourless 
crystalline  deposits,  and,  if  arseniate  is  present,  black, 
opaque  ramifications  and  margins. 

The  Solubility  of  Calcium  Phosphate  in  Urine. — B- 
J.  Stokvis. — The  phosphatic  precipitate  formed  on  boiling 
urine  free  from  albumen  consists  of  basic  calcium  phos¬ 
phate,  containing  occasionally  traces  of  calcium  phosphate 
and  carbontate,  but  entirely  free  from  magnesium  com¬ 
pounds.  On  cooling,  it  re-dissolves,  whilst  the  original 
neutral  phosphate  is  re-formed. 

Determination  of  Chloroform  in  the  Blood. — MM. 
Grehaut  and  Quinquaud. — From  the  Comptes  Readies. 

A  Simple  Apparatus  for  Determining  Urea  with 
Sodium  Hypobromite. — W.  H.  Greene. — From  the 
Comptes  Rendus. 

Sulpho-diazo-benzol  as  a  Reagent  for  Bilirubine. — 
P.  Ehrlich. — The  author  has  tested  the  bile  pigments, 
bilirubine,  bilifuscine,  biliprasine,  bilibumine,  and  urobi- 
line,  with  recently  prepared  solutions  of  diazol-benzol. 
The  so-called  Ehrlich’s  reagent,  containing  1  grm.  sulph- 
anilic  acid,  15  c.c.  hydrochloric  acid,  and  o-i  grm.  sodium 
1  nitrite  in  1  litre  of  water.  Bilirubine  alone  gave  charac- 
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teristic  colour  phenomena.  Its  solution  in  chloroform, 
mixed  with  i  or  2  vols.  of  the  reagent  and  then  with  alco¬ 
hol  enough  to  form  a  homogeneous  liquid,  gives  a  play  of 
colours  for  about  a  minute.  The  yellow  colour  turns  to  a 
red,  and  on  the  gradual  addition  of  strong  hydrochloric 
acid  passes  through  violet  to  an  intense  splendid  blue. 
This  blue  pigment  is  permanent,  but  displays  its  beautiful 
blue  colour  only  in  strongly  acid  liquids;  in  presence  of 
strong  alkalies  it  is  a  greenish-blue,  and  in  neutral,  feebly 
alkaline,  or  feebly  acid  liquids  it  appears  red.  In  testing 
urine  for  bilirubine,  Ehrlich  adds  first  an  equal  volume  of 
dilute  acetic  acid,  and  then  the  solution  of  sulpho-diazo- 
benzol.  If  the  mixture  darkens,  a  further  addition  of  an 
acid,  e.g.,  glacial  acetic  acid,  brings  up  the  characteristic 
colour  of  bilirubine. 

Pigments  formed  on  Heating  Urine  with  Acids. — 
P.  Plosz. — The  change  of  colour  is  due  to  the  production 
of  a  number  of  pigments,  one  of  which  named  uromela- 
nine,  by  Plosz,  constantly  appears,  whilst  urorubine  and 
indigo  occur  very  frequently.  Uromelanine  is  probably 
identical  with  Heller’s  “  urrhodine  ”  and  Thudicum’s 
“  uromelanine.” 

The  Determination  of  Globuline  in  the  Serum  of 
the  Blood. — A.  E.  Burckhardt. — The  “  globuline  ”  ob¬ 
tained  by  Hammarsten’s  process  is  a  mixture  of  two  albu- 
menoids,  paraglobuline,  and  a  body  having  many  proper¬ 
ties  in  common  with  the  albumens. 

The  Optical  Determination  of  Haemoglobine. — 
The  error  in  Vierordt’s  instrument  is  overcome  if  the 
slit  is  provided  with  Kruss’s  arrangement. 

Preparation  of  Sulphuretted  Hydrogen  free  from 
Arsenic. — R.  Otto. — The  author  prepares  sulphuretted 
hydrogen  for  judicial  analyses  from  calcium  or  barium 
sulphide  with  pure  non-arsenical  hydrochloric  acid. 

Researches  on  the  smallest  Fatal  Dose  of  the 
Alkaline  Chlorides. — C.  Richet.— From  the  Comptes 
Rendus. 

On  Cantharidine. — E.  Dietrich. — Cantharidine  dis¬ 
solves  in  30,000  parts  of  cold  and  15,000  parts  of  hot 
water.  Its  solubility  is  increased  by  the  presence  of  a 
small  quantity  of  sulphuric  acid  or  of  an  ethereal  oil. 

The  Ptomaines. — A  compilation  from  the  Comptes 
Rendus,  the  Journal  fur  Praktisclie  Chemie,  the  Journal 
of  the  Chemical  Society,  See. 

The  Atomic  Weights  of  Copper,  Zinc,  and 
Nickel. — H.  Baubigny. — From  the  Comptes  Rendus. 

The  Equivalent  Weight  of  AntimGny. — J.  Bongartz, 
— The  author  finds  the  equivalent  of  antimony  (refened  to 
0  =  7-98i6)  =  i20-i93;  or,  taking  0  =  8,  Sb  =  12.0 '470 


Bulletin  de  la  Societe  d' Encouragement  pour  V Industrie 
Nationale.  3e  Serie.  Tome  xi.,  April,  1884. 

Report  Presented  by  M.  Berard  on  behalf  of  the 
Committee  of  Chemical  Arts  on  an  Apparatus  for  the 
Production  of  Hydrogen  by  M.  Egasse. — There  is 
nothing  novel  in  the  inventors’  principle  of  producing 
hydrogen,  which  is  intended  for  the  inflation  of  balloons. 

Origin  of  the  Combined  Nitrogen  Existing  on  the 
Surface  of  the  Earth. — MM.  A.  Muntz  and  E.  Aubin. — 
At  the  origin  of  the  development  of  organised  beings  the 
authors  consider  there  must  have  been  a  considerable 
stock  of  nitro-compounds.  Perhaps  we  njay  attribute  the 
luxuriance  of  vegetable  and  animal  life  in  the  geological 
epochs  to  this  abundance  of  combined  nitrogen,  which  in 
our  times  is  rare  and  which  must  be  added  to  the  soil  at 
great  expense  to  increase  its  fertility.  On  this  assumption 
it  seems  that  we  are  living  upon  a  stock  of  combined 
nitrogen  produced  at  the  beginning,  and  that  we  are 
liable  to  see  this  quantity  decrease  under  the  influence 
of  the  causes  which  restore  to  a  gaseous  state  the  nitrogen 
which  has  served  in  the  formation  of  living  beings  unless 


the  supply  due  to  atmospheric  electricity  restores  the 
balance. 


Cosmos  les  Mondes. 

No.  6,  June  7, 1884. 

Formation-Heat  of  the  Sulphides  and  the  Law  of 
Thermic  Constants. — Dr.  D.  Tommasi.— The  author 
argues  that  M.  Thomsen’s  determinations  of  the  combin¬ 
ing-heats  of  the  neutral  and  acid  sodium  sulphites  are  in¬ 
accurate,  and  that  the  values  more  recently  obtained  by 
M.  de  Forcrand  agree  fairly  with  those  calculated. 

No.  7,  June  14,  1884. 

This  issue  contains  no  chemical  matter. 

No.  8,  June  21,  1884. 

The  Transformation  of  the  Theory  of  Atoms. _ 

Vidor  Meyer. — A  summary  of  the  hypothesis  of  Prout 
and  of  the  periodic  system  of  Prof.  Mendeleef  and  Lothar 
Meyer,  Mr.  Newlands  being  completely  ignored. 

No.  g,  June  28,  1884. 

The  Existence  of  Manganese  in  Plants  and  its  Part 
in  Animal  Life. — E.  J.  Maumene. — Already  noticed. 

No.  10,  July  5,  1884. 

This  number  contains  no  chemical  matter. 

No.  11,  July  12,  1884. 

Copper  from  a  .Sanitary  Point  of  View. — Dr. 
H.  George. — Copper  possesses  no  general  toxic  adion 
upon  persons  saturated  with  it ;  the  slight  troubles  which 
it  may  induce  are  due  merely  to  a  local  irritation.  But 
on  the  other  hand  it  does  not  confer  on  such  persons  any 
special  immunity  from  epidemic  diseases,  and  should  not 
inspire  any  illusive  security. 
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ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S  Ardwick  Chemical 
Works  Manchester. 


Silicates  of  Soda  and  Potash  in  the  state  of 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons.  Soap’ 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  ani  20,  Water  Lane, Tower 
Street .  E.C.,  who  hold  stock  ready  for  deliveiy 
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proved  Construdtion. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheatersimproved  or  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
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NOTE  ON  EXAMINATION  OF  SNOW  WATER. 
By  E.  WALLER,  Ph.D. 


trace 

none 

none 


DULINonh,e  fil'St  snow"storm  of  the  past  winter  (December 
19th,  1883)  some  of  the  fresh  fallen  snow  was  collected 
and  submitted  to  examination.  As  the  results  may  be  of 
some  interest  I  beg  to  submit  them. 

The  sample  was  collected  in  the  yard  at  Columbia 
College  after  it  had  been  snowing  for  some  three  or  four 
hours  and  snow  was  still  falling.  The  ground  was  then 
covered  to  the  depth  of  about  4  inches. 

The  snow  was  taken  up  without  touching  it  with  the 
hands  and  placed  in  a  large  stoppered  bottle,  which  was 
then  closed  and  placed  on  the  shelf  in  the  laboratory  until 
the  snow  had  melted.  It  may  be  here  noted  that  the  sur- 
face  beneath  the  spot  from  which  it  was  taken  was  a 
gtavelled  walk.  The  examination  of  the  water  was  con¬ 
ducted  alter  the  larger  particles  of  sand,  coal  from  the 
engines  on  the  4th  ave,  &c.  had  settled  out.  The  water 
was  slightly  turbid.  The  results  were  (in  parts  per 
100,000) : —  v  1  1 

Chlorine  . 

Phosphates  .  *' 

Nitrates 

. .  nunc 

Nitrogen  in  nitrates .  0-0^94 

Free  ammonia .  0’03g6 

Albumenoid  ammonia  ..  .  n-miR 

Hardness .  0Jgi 

Total  solids  . 

The  sediment  from  the  water  was  collected.  While  it 
was  settling  a  slimy  fungoid  growth  collected  at  the 
bottom  of  the  vessel,  which  caused  the  sediment  to  adhere 
somewhat  to  the  glass.  To  remove  this  the  material  was 
gently  ignited  and  afterward  examined  under  the  micro¬ 
scope  The  object  aimed  at  was  the  identification,  if 
possible,  of  particles  supposed  to  have  come  from  the  lava 
volcano,  Krakatoa,  which  have  been  asserted  to  exist  in 
the  snow,  &c.,  which  fell  in  the  early  part  of  the  winter. 
A  specimen  of  the  volcanic  ash  known  to  have  come  from 
that  volcano  was  also  examined  under  the  mi.roscope  at 
the  same  time.  A  one-fifth  objective  (Beck)  was  used, 
io  my  eye  the  only  forms  common  to  both  the  specimens 
weie  small,  vitreous  particles  looking  like  broken  up 
microscope  covers.  * 

I  am,  however,  not  familiar  with  the  characters  of 
volcanic  ashes  under  the  microscope,  and  may  have 
rmssed  what  should  be  looked  upon  as  characteristic. 
Judging  from  what  was  observed,  it  seems  doubtful 
whether  it  could  be  safely  asserted  that  the  snow  con¬ 
tained  any  particles  which  originally  came  from  the 
volcano.—  Journal  of  the  American  Chemical  Society. 


METHOD  FOR  THE  ASSAY  OF  INDIGO. 
By  CHARLES  TENNANT  LEE. 


The  determination  of  indigo  blue,  or  indigotin,  in  indiVo 
presents  various  difficulties.  The  processes  in  use are 
j  subJe<a:  t0  considerable  error.  The  methods 
oxidtionPof-  T0  ,heredudli0n  and  subsequent  measured 

an  oSer  Jd  'ml'8!?  1?qUlre  the  e]iminationf  previously,  of 
,  reducible  bodies,  to  ensure  accuracy— an  operation 

Mto«nns“dT'fou!'-  The  me;hod  E“h” 

■ndigotme  and  its  estimation  by  a  standardised  perman- 
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The  operation  is  best  effected  in  n  i  n  m  ,  <xc. 
tray.  Those  in  use  are  7  c  m  Lg  2  tn  Zf  T™ 
m  m.  deep.  Into  such  a  tray  is  weighed  ab'ou  n  «  4 

of  finely-powdered  indigo  which  hasten  dried  at  iocfc' 

lofsZ'tZ ab4S  * 

m,yTtyf.tbe  Si2C  ‘h“  l-ye“  ofSgJ 

tapSpPing1t  wUhThttfe,PThiesrcr„ebeyd°Ver  * 

bottonTof  the  tray  is  quire  fla  b®  done  easily  if  the 

the  sides. 

heat  gradually  to  avoid  burning^  ’  *  r£USmS  the 

longer  than  the  tray.  Lovier  the  heat  a?  T-  .  “  l1'"6 

that  the  arch  is  puf  on,  as  the  tempSLTe  rt Sd*!”0 

The  purple  vapours  of  indigotin  are  now  I  ™  Iff 
portion  condensing  upon  the  under  sides  of  the  arch3 

upon  the  dark  coloured  surface  of  the  residue.  When  all 
have  disappeared,  remove  the  trav  coni  in  n  vv.nen  aI1 

fhat  tlf'ff "  f hS  l0SS  in  weiSht  is  indigotin.  6  Observe 
ffirbVnhmheat  greater  than  is  required  to  sublime  the 
di  o  blue  ;  and  that  no  yellowish  vapours  appear  which 
would  indicate  the  destruction  of  the  residue, having  only 

If  the  bottom  of  the  tray  is  flat  and  everywhere  touches 
the  plate,  the  sublimation  goes  on  regularly  except  in  case 
of  very  rich  indigos,  already  mentioned,  when  care  must 
be  GXGicissd  to  prevent  burning'. 

Results  by  this  method  are  “constant  within  of  1  ner 
cent,  but  the  author  has  frequently  made  re-determinations 
with  variations  of  only  half  that  error  nations 

.4  1Ut,le  pra<SHce  enables  one  to  leave  the  sublimation 
w,  h  only  occasional  attention,  and  three  or  four  de  e  m 
„at,o„s  may  be  carried  on  at  once  under  the  same  arlhed 

F01  commercial  and  industrial  purposes  this  mpthnA 
appears  to  have  decided  advantages  P  Its  ranffiffl  =°d 
great  contrast  to  the  other  methods"  which  admit  of  per- 
haps  two  determinations  in  a  day,  while  in  point  ffiac 

curacy  it  is  not  wanting _ journal  of 

Chemical  Society.  journal  oj  the  American 

Laboratory,  45,  Kilby-street, 

Boston,  May  5,  1884. 


DETERMINATION  OF  BORIC  ACID  IN 
BORO-SILICATES. 

By  C,  BODEWIG. 

The  determination  of  boric  acid,  as  such  nr  In  m-  r 
borates,  involves,  according  to  usual  methods,  noesSil 
difficulties  provided  that  pure  reagents  are  emnloS  4 
especially  hydrofluoric  acid  free  from  silica  m  /S  and 
is  the  determination  if  silica  is  simullan^usTv  n  f 
Lor  the  separation  of  both  acids  it  is  usual  Z?  fi  ‘ 
mineral  with  four  parts  of  alkaline  carbonate  re  f  .tbe 
the  melt  first  with  pure  water  and  then  wiffi  lxiviate 
which  a  drop  of  solution  of  ammonium  carbonate  has'beeq 
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added,  to  wash  and  to  precipitate  the  silica  from  the 
filtrate  by  means  of  ammonium  sesquicarbonate  or 

The  addition  of  ammonium  sesquicarbonate  is  effected 
in  such  a  proportion  (a*  parts)  that  all  alkaline  carbonate 
is  converted  into  bicarbonate.  The  ammonium  carbonate 
formed  is  evaporated  almost  entirely  away  on  a  simmenng  j 
water-bath,  and  the  silica  is  washed  with  water  to  which  a 
little  ammonium  carbonate  has  been  added.  A  consider-  j 
able  proportion  of  silica  remains  in  solution  in  the  alkaline 
liauid  which  after  expulsion  of  all  ammonium  carbonate  is 
precipitated  by  zinc  oxide  dissolved  in  ammonia  as  zinc 
silicate,  all  ammonia  being  expelled  by  heat.  It  is  larely 
practicable  to  remove  all  the  silica  by  a  single  treatment 
of  the  alkaline  solution.  If  the  experiment  is  repeated 
with  10  c.c.  solution  of  zinc  oxide,  and  if  the  precipitate 
is  dissolved  in  hydrochloric  acid,  the  silica  can  be  readily 
detected  by  the  addition  of  ammonia  in  excess.  It  is  un¬ 
important  whether  the  solution  of  zinc  oxide  is  added  to 
a  concentrated  or  a  dilute  alkaline  solution.  A  concen¬ 
trated  solution  of  alkaline  carbonate  (1  : 15)  has,  however, 
the  disadvantage  of  dissolving  zinc  oxide  in  considerable 
auantity,  whilst  a  solution  of  1  :  50  does  not  dissolve  zinc 
oxide.  It  is,  therefore,  preferable  to  remove  the  last  traces 
of  silica  by  diluting  the  solution  to  1  : 50  and  adding  10 
c  c.  solution  of  zinc  oxide,  driving  off  all  ammonia,  making 
o-ood  the  loss  of  water  and  repeating  the  precipitation 
with  zinc  oxide  a  second  time.  Or  the  alkaline  solution 
may  be  concentrated,  solution  of  zinc  oxide  added  until  no 
further  precipitate  is  produced  in  a  filtered  portion,  diluted 
to  1 :  so  and  then  further  treated  as  above..  The  precipi¬ 
tation  is  here  also  incomplete  and  a  repetition  is  needful. 

On  repeated  treatment  with  solution  of  zinc  oxide  a 
little  zinc  borate  appears  to  be  thrown  down,  as  the  results 

ar0  too  low.  ,  .  . 

If  the  alkaline  solution  is  only  once  treat-eel  with  zinc 

oxide,  not  only  silica  may  remain  in  solution,  but  during 
the  long  evaporation  of  the  alkaline  liquid  for  the  expulsion 
of  ammonia,  zinc  silicate  is  dissolved. 

From  these  reasons  it  is  advisable  to  effedt  the  separ¬ 
ation  of  silica  not  by  means  of  zinc  oxide  but  with  a 
quantity  of  ammonium  chloride  equivalent  to  the  alkali 
employed.  It  must,  however,  be  remembered  that  the 
separation  of  the  silica  is  incomplete,  and  that  the  portion 
which  remains  dissolved  must  be  determined  in  Marignac’s 
method  in  the  magnesium  borate,  or  in  Stromeyer’s 
method  in  the  potassium  boro-fluoride. 

The  best  process  is  the  following: — To  the  solution  of 
the  alkaline  melt,  at  a  dilution  of  1  alkali  to  30  water,  the 
necessary  quantity  of  alkali  is  gradually  added  ,  the  greatest 
part  of  the  ammonium  carbonate  formed  and  the  ammonia 
are  evaporated  off  on  a  simmering  water-bath,  making  good 
the  escape  of  water  if  needful,  filtered,  and  washed  with 
water  to  which  1  drop  ammonia  is  added  per  50  c.c.  If 
the  alkaline  solution  mixed  with  ammonium  chloride  is 
evaporated  to  neutrality  a  little  boric  acid  may  easily  be 


On  treating  sodium  borate  with  ammonium  chloride, 
there  are  formed  sodium  chloride  and  ammonium  borate, 
which  latter,  on  evaporation,  is  resolved  into  boric  acid 
and  ammonia.  The  solution  containing  sodium  chloride, 
ammonium  borate,  and  a  little  silica,  is  mixed  with  ammo- 
nium  chloride,  and  so  much  crystalline  magnesium 
chloride  that  its  weight  is  fourteen  times  that  of  the  boric 
anhydride  expeifted,  and  the  solution  is  evaporated  to  dry¬ 
ness  keeping  it  constantly  ammoniacal.  All  the  ammo¬ 
nium  chloride  is  cautiously  expelled ,  and  the  residue  heated 
to  redness,  extracted  with  water,  and  washed.  The  filtrate 
is  once  more  mixed  with  magnesium  and  ammonium 
chlorides  and  the  operation  repeated.  The  residues,  con¬ 
sisting  of  magnesia,  boric  acid,  magnesium  chloride,  and 
silica  are  dried,  carefully  mixed  in  the  crucible,  moistened 
with  water,  dried,  and  strongly  ignited.  The  moistening, 
drying,  and  ignition  are  again  repeated  to  effeeft  the  de¬ 
struction  of  the  magnesium  oxychloride.  After  weighing, 
the  silica  is  determined  in  one-third  of  the  mixture  by  dis¬ 


solving  in  strong  hydrochloric  acid,  drying  at  120°,  and 
extrading  with  hydrochloric  acid;  the  magnesia  is  deter¬ 
mined  in  the  hydrochloric  solution.  In  the  residue  of  the 
magnesium  borate  the  chlorine  is  determined,  letting  it 
stand  for  12  to  24  hours  in  the  cold  in  contad  with  con¬ 
centrated  nitric  acid,  when  complete  solution  is  effeded. 
The  liquid,  after  filtration,  is  mixed  with  an  equal  volume 
of  water,  and  the  chlorine  is  precipitated  with  silver 
nitrate. 

In  applying  Stromeyer’s  method  the  excess  of  ammo¬ 
nium  carbonate  added  to  the  solution  of  the  melt  of  potas¬ 
sium  carbonate  is  destroyed  by  potassa  lye,  adding  such  a 
quantity  that  2  mols.  potassium  hydroxide  come  to  1  mol. 
boric  anhydride  ;  hydrofluoric  acid  is  added  in  excess  so 
that  litmus  paper  is  reddened,  the  liquid  is  evapora¬ 
ted  to  dryness,  and  the  process  is  completed  as .  di¬ 
rected  by  Fresenius  (“  Quantitative  Analysis,”  6th  edition, 
vol.  i.). 

The  potassium  boro-fluoride  obtained  contains  potassium 
silico  fluoride.  This  potassium  silico-fluoride  cannot,  as 
it  is  sometimes  stated,  be  removed  by  evaporation  with 
ammonia.  For  its  determination  the  method  of  precipi¬ 
tation  with  an  ammoniacal  solution  of  zinc  oxide  is  used, 
as  recommended  by  Berzelius. 

The  author  has  examined  the  volumetric  method  for  the 
determination  of  boric  acid  as  proposed  by  E.  F.  Smith, 
and  is  not  satisfied  with  the  results. — Zeitschrift  fur 
Analytische  Clieuiie. 


EXTRACTION  OF  PHOSPFIORIC  ACID  FROM 
THE  SLAGS  OF  THE  THOMAS  AND 
GILCHRIST  PROCESS. 

By  Dr.  C.  SCHEIBLER. 


The  slags  obtained  in  Westphalia  by  this  process  contain 
4i  to  81°per  cent  silica,  9  to  14  iron,  chiefly  in  the  ferrous 
state,  17  to  21  phosphoric  acid,  and  47  to  52  lime.  If  it 
is  found  practicable  to  separate  the  phosphoric  acid  in  the 
form  of  calcium  phosphate,  and  to  eliminate  the  silica 
from  the  residue  of  the  slag,  the  remainder,  consisting 
chiefly  of  oxides  of  iron  and  manganese,  and  of  lime  and 
magnesia,  will  prove  an  excellent  material  for  the  pro¬ 
duction  of  manganiferous  irons  and  for  other  technical 
purposes.  The  method  used  at  Schalke  and  Stolberg 
aims  at  this  decomposition  of  the  slags  into  biphosphate 
j  and  into  manganiferous  iron  oxides.  For  this  purpose  it 
is  necessary  in  the  first  place  to  convert  the  ferrous  and 
manganous  oxides  into  the  corresponding  ferric  and  man¬ 
ganic  salts  by  a  process  of  roasting,  in  a  current  of  air, 
and  thus  to  make  them  less  liable  to  the  aCtion  of  acids, 
at  the  same  time  to  destroy  the  iron  and  calcium  sulphides 
present  in  the  slags  by  oxidation. 

At  Schalke  the  slags  are  roasted  in  reverberatories  with 
a  sloping  double  sole  9  metres  in  length  by  J  in  breadth’ 
which  allow  of  a  complete  utilisation  of  the  heat.  The 
consumption  of  coal  is  trifling.  For  roasting  1000  kilos, 
slag  there  are  required  100  to  130  kilos,  of  coal,  and  such  a 
furnace  roasts  in  twenty-four  hours  15  to  17,500  kilos,  of 
slag. 

The  slag  is  finely  pulverised  either  before  or  after 
roasting.  The  comminution  of  the  greater  part  of  the 
roasted  slags  is  easily  effected  by  treating  them  with  steam, 
whereby  the  quicklime  contained  in  the  slags  is  converted 
into  hydrated  lime,  which  effects  the  mechanical  disinte¬ 
gration  of  the  slags  into  a  fine  powder.  Portions  which 
resist  this  process  may  be  pulverised  by  disintegrators. 

The  granules  of  steel  are  separated  by  sifting,  or  by 
means  of  magnets.  From  the  finely  pulverised  slag  the 
earthy  silicates  and  the  calcium  phosphate  are  extracted 
by  means  of  very  dilute  acids.  This  dilution  is  necessary 
to  prevent  the  coagulation  of  the  silica,  so  that  the 
solutions  may  be  easily  separated  from  the  residues  by 
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filtration  or  decantation.  Hydrochloric  acid  is  to  be  pre¬ 
ferred,  as  sulphuric  acid  occasions  inconvenience  by  the 
formation  of  gypsum,  which  envelopes  the  particles  of 
slag.  At  Schalke  1180  to  1250  kilos,  hydrochloric  acid  at  30° 
Tw.  are  used  for  working  up  1000  kilos,  slag.  The  corn- 
sumption  of  acid  may  be  further  reduced  by  previous  lixivi- 
ation  with  water,  which  dissolves  out  free  lime. 

The  process  of  solution  is  completed  in  a  few  minutes. 
The  operation  is  conducted  in  stirring- tanks,  and  on 
settling  the  solution  is  run  off  from  the  solid  residue,  which 
is  then  stiired  up  and  washed  with  a  still  weaker  acid. 

The  solutions  are  neutralised  with  milk  of  lime  in  large 
s!'tIf'1'?nS"tp'nks  so  far  that  either  all  the  phosphoric  and  the 
silicic  acid  are  thrown  down  as  bicalcic  phosphate  and 
calcium  silicate,  or  only  so  far  that  only  the  phosphoric 
acid  and  a  small  part  of  the  silica  are  thrown  down,  the 
bulk  of  the  silica  remaining  in  the  clear  mother-liquor. 

To  separate  the  phosphatic  mud  from  the  liquid  large 
filter-presses  are  used,  filled  by  self-aCting  pumps.  The 
pi  ess-cakes  contain  65  to  70  per  cent  of  water. 

The  drying  of  the  cake  is  effected  at  Schalke  and  Stol- 
berg  by  means  of  a  mechanical  apparatus  which  pulverises 
it  at  the  same  time.  The  dry  product  contains  34  to  38 
per  cent  phosphoric  acid,  6  to  8  silica,  28  to  32  lime,  and 
ii  to  2  sulphuric  acid,  along  with  small  quantities  of 
chlorine,  ferric  and  manganic  oxides,  &c. 

On  an  average  50  per  cent  of  the  weight  of  the  slag  is 
obtained  as  a  powder  of  the  above  composition.  These 
lime  precipitates  are  well  adapted  for  agricultural  pro¬ 
cesses  in  virtue  of  their  fine  state  of  division  and  of  their 
high  percentage  of  phosphoric  acid. 

The  residue  amounts  to  about  30  per  cent  of  the  gross 
weight  of  the  slag,  and  when  dried  at  ioo°  contains — 
silica,  i’5  to  5  per  cent ;  phosphoric  acid,  0-3  to  4;  ferric 
oxide,  43  to  6q  ;  manganic  oxide,  10  to  17 ;  lime,  5  to  16 ; 
magnesia,  7  to  13.  Hence  these  residues  are  especially 
adapted  for  producing  crude  irons  rich  in  manganese. 
Their  value  is  increased  by  the  presence  of  the  alkaline 
earths,  which  admits  of  their  admixture  with  acid  ores 
without  any  further  addition  of  lime.—  Berg,  und  Hutten. 
Zeitunsr. 
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The  work  done  by  Andrews*  is  even  less  satisfactory 
than  the  foregoing,  for  the  reason  that  its  full  details  seem 
never  to  have  been  published.  Andrews  dried  potassium 
chl°roplatinate  at  105°,  and  then  decomposed  it  by  means 
of  zinc  and  water.  The  excess  of  zinc  having  been 
dissolved  by  treatment  with  acetic  and  nitric  acids,  the 
platinum.  was  collected  upon  a  filter  and  weighed,  while 
the  chlorine  in  the  filtrate  was  estimated  by  Pelouze’s 
method.  Three  determinations  gave  as  follows  for  the 
atomic  weight  of  platinum  : — 

197-86 

197- 68 

198- 12 


Mean  197-887 

If  we  assume  that  these  values  were  calculated  with  K  = 
39  and  Cl  =  35-5,  the  mean,  corrected  by  our  later  figures 
for  these  elements,  becomes  Pt  =  197-382.  If  O  =  16,  this 
becomes  Pt  =  197-836.  Unfortunately,  Andrews  does  not, 
in  bis  brief  note  upon  the  subject,  indicate  the  manner  by 
which  his  calculations  were  made. 

Latest  of  all  we  have  to  consider  the  experiments  of 
Seubert.f  This  chemist  prepared  very  pure  chloroplati- 
nates  of  ammonium  and  potassium,  and  from  their  com¬ 
position  deduced  the  atomic  weight  of  the  metal  under 
consideration.  The  ammonium  salt,  (NH4)3PtCl6,  was 
analysed  by  heating  in  a  stream  of  hydrogen,  expelling 
the  excess  of  tnat  gas  by  a  current  of  carbon  dioxide,  and 
weighing  the  residual  metal.  In  three  experiments  the 
hydrochloric  acid  formed  during  such  a  reduction  was 
collected  in  an  absorption  apparatus,  and  estimated  by 
precipitation  as  silver  chloride.  Three  series  of  results 
are  given  for  the  percentage  of  platinum  in  this  salt,  to¬ 
gether  with  another  single  result  which  may  be  considered 
alone.  Here  are  the  figures  :  — 


Series  I.  Series  II,  Series  III. 

43'957  43 '871  43-990 

43’948  43-876  43-986 

43+60  43-872  44-001 

43'94*5  43-881  44-020 

43+63  43'875  43'994 

43 +61  43'879  43-996 


Mean  43-956+0-002  Mean  43-876+0-001  44-026 

43+98 


By  FRANK  WIGGLESWORTH  CLARKE,  S.B., 
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PLATINUM. 

For  this  metal  we  have  to  consider  only  experiments  by 
Berzelius,  by  Andrews,  and  by  Seubert.  In  an  early  paper 
Berzeliusf  reduced  platinous  chloride,  and  found  it  to  con- 
tain  73 '3  per  cent  of  platinum.  Hence,  Pt  =  ig4-204  a 
value  very  near  that  obtained  most  recently  by  Seubert. 
In  his  later  investigations,  Berzeliusf  studied  the  potassium 
chloroplatinate,  K3PtCl6.  6  981  parts  of  this  salt,  ignited 
^  hy+°gen>.l°st  2-024  of  chlorine.  The  residue  consisted 
of  2-822  platinum,  and  2-135  potassium  chloride.  From 
these  data  we  may  calculate  the  atomic  weight  of  platinum 
in  four  ways  : — 


1st.  From  loss  of  Cl  upon  ignition  . . 
2nd.  ,,  weight  of  Pt  in  residue 
3fd.  „  „  KC1  „ 

4th-  ,,  ratio  between  KC1  and  Pt . . 


Pt  =  i97'722 
,,  196-942 

,,  196-215 

,,  196-652 


.  The. Iast  of  these  values  is  undoubtedly  the  most  reliabl 
since  it  involves  no  errors  due  to  the  possible  presence 

be«  P,”= analysed-  ,f0“115'  the  ™l' 


*  Smithsonian 
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Miscellaneous  Collections 


1826. 


The  Constants  of 


Mean  44-00 1 2+0-003 
These  series  represent  three  preparations.  The 
additional  single  experiment  above  referred  to  was  made 
with  material  belonging  to  series  II.,  but  re-crystallised 
from  water.  This  salt  gave  43-955  per  cent  of  platinum, 
a  figure  to  which  we  may  assign  the  probable  error  of  one 
experiment  in  the  first  series.  Combining,  we  get  the  sub¬ 
joined  general  mean  percentage  of  Pt  in  (NH4)3PtCl6 

Series  1 . 43-956  +  0-002 

i>  H . 43-876  O'OOI 

)!  IH .  44-001  0-003 

Extra  experiment  „ .  ..  43-955  0-004 


General  mean  . .  43-907  0-0009 

Hence  Pt  =  194-314 -+  0-078.  If  N  =  i4,  and  Cl  =  35-5, 
then  Pt  =  194-906.  Calculating  with  Stas’s  values  for  N 
and  Cl,  Seubert  gets  from  the  four  results  combined  above, 
the  following  figures  for  Pt,  respectively : — 194-685, 
I94'°39,  I95‘°34f  *94 '665. 

For  the  chlorine  estimations  in  the  ammonium  salt  the 
subjoined  weighings  are  given  : — 

Salt.  Pt.  AgCl. 


2-7054  grms. 

2- 2748  „ 

3- 0822  ,, 


1-1871  grm 
0-9958  „ 
i-356i  „ 


5-2226  grms 

4-3758  ,, 

5T496  „ 


j  British  Association  Report,  1852.  Chem.  Gazette,  10,  380. 
*  Ber.  dev  Deutch.  Chem.  Gesell.,  14  865.  1881, 
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Hence  ioo  parts  of  AgCl  correspond  to  the  following 
quantities  of  salt : — 

51-802 

5i'986 

5i'8o5 


Mean  51-864  +  0-041 

Hence,  calculating  direflly  from  the  ratio  between  6AgCl 
and  (NH4)aPtCl6,  Pt=  196-871  +  0-363. 

Seubert  himself  reckons  the  percentage  of  chlorine  from 
the  weight  of  silver  chloride,  and  then  calculates  the  ratio 
between  Cl6  and  Pt.  He  thus  finds,  with  S.tas’s  value  for 
Cl,  Pt  =  195-330. 

The  potassium  salt,  K2PtCl6,  was  also  analysed  by  ig¬ 
nition  in  hydrogen,  treatment  with  water,  and  weighing 
both  the  platinum  and  the  potassium  chloride.  These  per¬ 
centages  were  found  : — 


Pt. 

KCl. 

40-119 

30-706 

40-120 

30-728 

40-076 

30-698 

40-070 

30-666 

40-107 

30-700 

40-120 

30-627 

40-114 

30-710 

40-130 

30-621 

Mean  40-107  +  0-005  Mean  30-682  +  o’oog 

From  the  first  column  ..  ..  Pt  =  i94'37o  +  0-068 

,,  second,,  ..  ..  ,,  194-645  0-213 

If  K  =  39,  and  01=35-5,  the  first  column  gives  Pt  = 
194-933.  Seubert,  from  the  percentage  of  platinum,  gets 
Pt  =  194-392  ;  and  from  the  ratio  2KCI  :  Pt  he  finds  Pt  = 
194-494. 

As  with  the  ammonium  salt,  three  experiments  were 
made  upon  the  potassium  compound  to  determine  the 
amount  of  chlorine  lost  upon  redudtion  in  hydrogen.  I 
cite  the  weighings,  and  add  in  a  fourth  column  the  quan¬ 
tity  of  K2PtCl6  proportional  to  rod  parts  of  AgCl.  This 
AgCl  represents  but  four  atoms  of  the  chlorine  :  — 

Salt.  Pt.  AgCl.  Ratio. 

6-777 1  grms.  27158  grms.  7-9725  grms.  85-006 

3- 5834  1-4372  „  4-2270  „  84-774 

4- 4*39  „  1-77*3  „  5  2144  »  84-648 


Mean  84-809+0-071 

lienee  Pt=  195-002  +  0-415.  If  K  =  3g,  Ag=  108,  and 
Cl=35’5>  then  Pt=  194-955.  Seubert,  calculating  the  per¬ 
centage  of  chlorine  and  thence  the  ratio  Cl4  :  Pt,  gets  Pt  = 
194-631. 

Combining  all  the  values  we  have  the  following  result 
for  the  atomic  weight  of  platinum  : — 


1.  From  p.  c.  Pt  in  (NH4)2PtCl6  .. 
2-  >>  6AgCl :  (NH4)2PtCl6ratio. . 

3.  ,,  per  cent  Pt  in  K2PtCl6  .. 

4-  ji  ,,  KCl  ,,  , . 

5-  >>  4AgCl  :  K2PtClQ  ratio 


Pt=  194-314+0-078 
,,  196-871  0-363 

>>  *94-37°  °"°68 

,,  194645  0-213 

,,  195-002  0-415 


General  mean 
Or,  if  0  =  i6,  Pt  =  ig4'867. 


,,  194-4*5  °‘°49 


Seubert,  taking  the  arithmetical  mean  ofhis  eight  values, 
gets  Pt=ig4'620.  He  regards,  however,  those  results  as 
best  which  are  dependent  upon  the  percentage  of  platinum 
in  the  ammonium  salt,  and  upon  the  complete  analysis  of 
the  potassium  compound.  These  give  him  a  mean  of  Pt  = 
*94  46*)  which,  if  corrected  by  redudtion  to  a  vacuum 
standard,  becomes  Pt=  194-34. 

It  will  be  noticed  that  three  of  the  ratios,  calculated 


with  K  =  3g,  N  =  i4,  Ag=io8,  and  Cl  =  35*5 ,  give  nearly 
Pt=ig5,  namely: — 

194-906 

*94-933 

*94-955 

The  general  mean  of  all,  if  0=i6,  gives  Pt  =  ig4-867. 
Hence,  for  all  practical  calculations,  the  value  195  may 
be  safely  employed. 


PROCEEDINGS  OF  SOCIETIES. 


SOCIETY  OF  CHEMICAL  INDUSTRY. 

Newcastle  on-Tyne,  July  gth,  1884. 

Address  delivered  at  the  Third  Annual  General  Meeting  by 
the  Retiring  President,  Walter  Weldon,  F.  R.S.,  &c. : — - 
(Concluded  from  p.  44). 

1  he  two  questions  which  I  asked  some  time  ago  I  have 
now  answered.  Clearly,  the  Leblanc  process  is  not 
destined  to  remain  our  only  means  of  obtaining  hydro¬ 
chloric  acid,  and  for  my  own  part  I  can  have  no  doubt 
that  the  use  of  hydrochloric  acid  as  the  immediate  raw- 
material  of  the  chlorine  manufacture  is  also  one  of  those 
things  in  respedt  of  which  the  old  order  must, — partially, 
at  any  rate,- — give  place  to  new. 

And  I  ought  to  add  that  the  processes  for  the  obtain- 
ment  of  chlorine  and  hydrochloric  acid  in  connedtion  with 
the  manufadture  of  ammonia  soda  which  I  have  mentioned 
are  not  the  only  processes  to  those  ends  which  are  in  the 
field.  Within  the  last  few  weeks  M.  Solvay  has  taken 
three  more  patents  for  such  processes,  and  quite  a  number 
of  other  workers  at  the  problem  of  obtaining  chlorine  or 
hydrochloric  acid  from  calcium  chloride  now  consider  that 
they  are  on  the  verge  of  success. 

While,  however,  it  is  now  quite  certain  that  chlorine 
will  be  manufadtured  at  least  from  magnesium  chloride, 
one  can  hardly  conceive  that  its  manufadture  from  either 
magnesium  chloride  or  calcium  chloride  can  ever  more 
than  partially  displace  its  manufadture  from  hydrochloric 
acid,  whatever  changes  may  take  place  in  our  mode  of 
obtaining  hydrochloric  acid.  I  come  now,  therefore,  to 
the  question  of  the  utilisation  of  hydrochloric  acid  in  the 
chlorine  manufadture  more  completely  than  it  is  utilised 
therein  at  present,  a  question  upon  which  the  cont  nued 
existence  of  the  Leblanc  process  certainly  now  mainly  de¬ 
pends. 

The  present  Weldon  process,  even  when  performed  to 
the  very  best  advantage,  does  not  yield  more  than  one- 
third  of  the  total  chlorine  of  the  hydrochloric  acid  treated 
by  it,  the  other  two-thirds  of  that  chlorine  being  lost  as 
calcium  chloride.  It  is  thus  unquestionably  a  barbarous 
process.  It  met  well  enough  the  wants  of  the  time  when 
hydrochloric  acid  could  be  counted  as  having  no  value, 
and  when  the  two  problems  in  respedt  of  the  chlorine 
maniFadture  which  pressed  to  be  dealt  with  were  simply 
those  of  how  to  diminish  the  then  chief  item  of  the  cost  of 
chlorine, — that  for  native  manganese, — and  how  to  keep 
the  offensive  residual  produdt  of  the  treatment  of  that 
native  manganese  by  hydrochloric  acid  out  of  the  water¬ 
courses  ;  but  it  is  no  longer  equal  to  the  produdtion  of 
cheap  bleaching-powder,  now  that  the  value  of  hydro¬ 
chloric  acid -has  become  such  that  the  bleaching  powder 
produced  by  it  costs  more  for  hydrochloric  acid  than  for 
all  other  items  of  its  cost  put  together.  For  some  years 
past,  therefore,  many  inventors  have  been  endeavouring 
to  devise  a  hydrochloric  acid  chlorine  pi  ocess  which  should 
yield  in  the  free  state  pradlically  the  whole  of  the  chlorine 
of  the  acid  treated  by  it;  and  a  process  which  I  believe 
will  do  this  is  one  of  the  group  of  processes  to  the  endea¬ 
vour  to  realise  which  MM.  Pechiney  et  Cie.  have  for  some 
time  past  been  devoting  not  only  vast  material  resources, 
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but  a  power  of  overcoming  the  practical  difficulties  which 
are  always  encountered  in  attempts  to  work  out  new 
industrial  chemical  processes,  of  which  I  have  known  no 
parallel. 

The  process  in  question  is  simply  a  new  form  of  a  very 
old  idea.  Its  first  operation  consists  in  digesting  with 
aqueous  hydrochloric  acid  an  oxide  of  manganese  which 
has  been  regenerated  from  manganese  chloride  in  the  dry 
way.  There  are  thus  obtained  undiluted  chlorine  and  a 
residual  solution  of  manganese  chloride.  The  latter  is 
then  evaporated  to  dryness,  and  the  solid  manganese 
chloride  so  obtained  is  then  heated  in  intimate  contact 
with  atmospheric  oxygen.  The  chlorine  of  the  manganese 
chloride  is  thereby  driven  off  in  the  free  state, — mixed,  of 
course,  with  other  gases, — and  its  manganese  obtained  as 
an  oxide,  rich  in  oxygen,  with  which  to  re-commence  the 
round  of  operations.  Per  given  quantity  of  hydrochloric 
acid  treated  by  it,  the  process  yields  practically  the  same 
quantity  of  strong  chlorine  as  can  be  obtained  from  the 
same  quantity  of  acid  by  means  of  Weldon  mud,  together 
with  something  over  twice  that  quantity  of  chlorine 
diluted  by  other  gases. 

I  shall,  certainly,  at  least  not  be  above  the  mark  if  I 
take  the  consumption  of  hydrochloric  acid,  per  ton  of 
bleaching-powder  made  by  the  present  Weldon  process, 
at  the  quantity  the  production  of  which  by  the  Leblanc 
process,  together  with  the  quantity  of  soda  which  must 
be  produced  at  the  same  time,  costs  £5  more  than  the 
cost  of  producing  by  the  ammonia  process  the  equivalent 
of  that  quantity  of  Leblanc  soda;  or,  in  other  words,  at 
the  quantity  corresponding  to  5  tons  of  aqueous  hydro¬ 
chloric  acid  of  27  per  cent.  I  know  of  no  instance  in 
England  in  which  a  ton  of  Weldon  bleach  is  obtained  per 
less  than  5*7  tons  of  such  acid  ;  but  I  propose  to  assume 
that  a  ton  of  bleaching-powder  can  be  made,  by  the  pre¬ 
sent  Weldon  process,  per  the  quantity  of  acid  the  present 
minimum  cost  of  which  is  £5. 

The  other  items  of  the  cost  of  a  ton  of  bleaching- 
powder,  made  by  that  process, — apart  from  lime  for  the 
chambers,  labour  on  the  chambers,  casks,  packing,  and 
general  charges, — are  those  for  lime  for  the  oxidisers, 
limestone  or  chalk  for  the  wells,  manganese  to  make  up 
loss,  fuel,  labour  on  the  stills,  and  labour  on  the  regene¬ 
ration  process.  I  believe  that  the  sum  of  these  items 
averages  about  19s. ;  bringing  up  to  about  ^5  19s.  that 
part  of  the  expense  of  manufacturing  a  ton  ot  bleaching- 
powder  by  the  present  Weldon  process  which  represents 
the  cost  of  that  ton  of  bleaching-powder  for  chlorine  only. 

The  process  which  is  now  on  the  point  of  being  got  to 
work  at  Salindres,  after  much  experience  of  it  on  a  semi¬ 
industrial  scale,  requires  neither  lime  nor  limestone,  nor 
does  one  see  how  there  can  be  any  appreciable  loss  of  the 
manganese  employed  in  it.  The  loss  of  manganese  in¬ 
curred  in  the  present  Weldon  process  is  mainly  due  to 
impurities  which  are  constantly  entering  that  process,  and 
have  to  be  continually  eliminated  and  thrown  away,  and 
with  which  it  is  impossible  to  avoid  throwing  away  more 
or  less  manganese  ;  but  in  the  new  process  in  question 
there  is  nothing  to*  throw  away.  Its  cost  is  thus  simply 
for  acid,  fuel,  and  labour. 

That  that  process  is  capable  of  yielding  the  quantity  of 
chlorine  corresponding  to  a  ton  of  bleaching-powder,  per 
quantity  of  hydrochloric  acid  corresponding  to  less  than 
30  cwts.  of  acid  of  27  per  cent,  is  already  sufficiently  de¬ 
monstrated.  The  value  of  that  quantity  of  acid  being 
taken  at  £1  10s.,  there  remains  £5  19S.  less  £1  10s.,  or 
£4  gs.,  out  of  which  to  pay  simply  the  cost  of  evaporating 
to  dryness  a  quantity  of  solution  of  manganese  chloride 
containing  if  tons  of  water,  and  then  treating  by  heat 
and  air  something  less  than  15  cwts,  of  manganese  chloride 
mixed  with  a  certain  proportion  of  manganese  oxide.  The 
advantage  of  the  new  process  over  the  old  one,  per  ton  of 
bleaching-powder  manufactured,  will  be  the  balance  left 
after  deducting  from  those  £4  gs.  the  cost  of  these  two 
operations. 

The  difficulties  which  have  been  encountered  in  the  en- 
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deavour  to  realise  this  process  have  been  mainly  with 
respeCt  to  the  apparatus  and  mode  of  working  by  which 
to  effeCt  the  often  proposed  reaction  of  atmospheric  oxygen 
upon  manganese  chloride.  Manganese  chloride  is  a  some¬ 
what  readily  fusible  salt ;  oxygen  does  read  upon  it  below 
its  fusing-point,  but  only  slowly  :  for  the  reaction  to  go 
on  sufficiently  rapidly  the  temperature  employed  must  be 
above  the  fusing-point  of  the  manganese  chloride,  and  the 
latter  must  present  to  the  air  by  which  it  is  treated  a  very 
considerable  surface  ;  while  a  fused  mass  of  manganese 
chloride  not  only  presents  far  too  small  a  surface,  but  is 
destructive  of  all  materials  of  which  apparatus  for  treating 
it  industrially  could  be  formed. 

For  the  treatment  of  manganese  chloride,  as  of  mag¬ 
nesium  chloride,  the  principle  adopted  at  Salindres  is  that, 
to  which  I  have  already  referred,  of  mixing  the  chloride 
to  be  treated  by  heat  and  air  with  an  oxide  of  the  same 
metal,  the  main  function  of  the  oxide  being  to  mechanic¬ 
ally  divide  the  chloride,  so  as  to  permit  of  the  chloride 
being  heated  to  above  its  fusing-point,  without  the  mass 
treated  becoming  fluid  or  ceasing  to  be  penetrable  by  air. 
I  will  not  stay  to  describe  the  various  ingenious  appliances 
which  MM.  Pechiney  et  Cie.  have  successively  devised 
for  the  performance  of  the  operation  of  treating  by  heat 
and  air  mixtures  of  manganese  chloride  and  manganese 
oxide  ;  but  will  only  add  that  I  believe  that  they  have  now 
completely  overcome  all  the  many  difficulties  which  for  a 
long  time  seemed  to  render  the  industrial  realisation  of 
that  operation  almost  hopeless,  and  that  it  now  seems 
certain  that  they  will  soon  be  manufacturing  chlorine  from 
the  hydrochloric  acid  of  the  Leblanc  process  at  the  rate 
of  the  quantity  of  chlorine  corresponding  to  a  ton  of 
bleaching-powder  per  little  more  than  14  cwts.  of  salt. 

Given  this  result — a  result  diminishing  by  two-thirds 
the  quantity  of  Leblanc  soda  necessary  to  be  manufactured 
in  order  to  the  manufacture  of  a  given  quantity  of  chlorine 
from  Leblanc  hydrochloric  acid — will  it  enable  the  Leblanc 
process,  thus  shorn  of  its  proportions,  to  continue  to  live, 
in  face  of  the  decomposition  by  magnesia  of  the  ammo¬ 
nium  chloride  of  the  ammonia  process,  and  the  direCf  ob- 
tainment  from  the  resulting  magnesium  chloride  of  one- 
half  of  its  chlorine  in  the  free  state  ?  I  trust  that  this  may 
be  so  ;  but,  as  yet,  the  data  for  a  conclusion  on  the  point 
are  insufficient,  and  of  those  of  them  which  as  yet  exist, 
some  tell  one  way,  and  some  the  other.  The  manufacture 
of  chlorine  from  magnesium  chloride,  obtained  by  decom¬ 
posing  by  magnesia  the  ammonium  chloride  of  the  am¬ 
monia  process,  involves  much  more  evaporation  than  is 
required  for  the  manufacture  of  the  same  quantity  of 
chlorine  from  hydrochloric  acid  by  the  process  to  which  I 
have  just  referred ;  and  the  whole  of  the  chlorine  obtained 
by  the  former  process  is  diluted  by  other  gases,  whereas 
one-third  of  the  chlorine  obtained  by  the  latter  process  is 
undiluted.  On  the  other  hand,  the  degree  of  dilution  of 
the  chlorine  obtained  from  magnesium  chloride  is  some¬ 
what  less  than  that  of  the  chlorine  obtained  from  manga¬ 
nese  chloride ;  and  to  decompose  magnesium  chloride, 
or  rather  magnesium  oxychloride,  by  heat  and  air,  is  some¬ 
what  easier  than  to  decompose  maganese  chloride  by  the 
same  means.  All  that  is  yet  clear  in  the  matter  therefore 
is  that  chlorine  will  be  manufactured  in  connection  with 
the  ammonia  process,  though  perhaps  not  to  any  appre¬ 
ciable  extent  for  a  few  years  yet.  But  the  question  which, 
in  face  of  that  certainty,  it  is  impossible  not  to  ask:  the 
question  of  whether  it  is  or  is  not  likely  that  the  greatest 
chemical  invention  of  the  eighteenth  century,  if  not  indeed 
of  any  century,. shall  have  ceased  by  the  end  of  the  nine¬ 
teenth  to  be  anything  more  than  a  tradition  and  a  namej 
as  yet  it  is  equally  impossible  to  answer. 

If,  however,  unfortunately,  that  question  shall  be  even¬ 
tually  answered  in  a  sense  adverse  to  those  whose  capital 
is  invested  in  the  Leblanc  process  :  must  the  manufacture 
of  soda  disappear  from  Tyneside  ?  It  was  on  Tyneside 
that  “  artificial  soda,”  as  it  used  to  be  called,  was  first 
manufactured  in  England.  Must,  in  such  case,  this  dis¬ 
trict  know  that  industry  no  more?  I  am  not  of  that 
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opinion.  At  present,  the  manufacturer  of  ammonia  soda 
from  brine  employs,  per  ton  of  soda  manufactured,  from  a 
ton  and  a  quarter  to  a  ton  and  a  half  of  coal,  and  the 
quantity  of  brine  containing  about  forty-six  hundredweight 
of  salt.  His  coal  consumption  is  thus  light,  but  the 
quantity  of  salt  which  he  consumes  is  twice  the  quantity 
equivalent  to  the  soda  he  manufactures.  Any  method, 
however,  of  obtaining,  either  as  free  chlorine  or  as  hydro¬ 
chloric  acid,  the  chlorine  of  the  salt  decomposed  by  the 
ammonia  process,  must  necessarily  involve  the  evaporation 
of  all  the  water  employed  in  that  process, — during  which 
evaporation  that  portion  of  the  salt  employed  in  it  which 
at  present  escapes  utilisation  will  be  recovered, — and  must 
moreover  involve  a  subsequent  operat.on,  also  requiring 
an  expenditure  of  fuel.  Any  such  method  must  thus  re¬ 
duce  to  absolutely  its  theoretical  amount  the  quantity  of 
salt  consumed  in  the  ammonia  process,  per  unit  of  soda 
manufadtured  thereby,  reducing  it  to  one -half  the  quantity 
at  present  required  by  the  manufadturer  of  ammonia  soda 
from  brine,  but  must  at  the  same  time  increase  his  con¬ 
sumption  of  coal,  per  unit  of  soda,  by  at  least  between  one 
hundred  and  two  hundred  per  cent.  Under  such  changed 
conditions— at  any  rate  when  Cleveland  salt  shall  have 
become  obtainable  here  at  a  cost  not  much  grea'er  than 
that  of  Cheshire  salt  in  Lancashire — I  think  it  ought  to  be 
possible  to  manufacture  ammonia  soda  in  this  district  very 
nearly  if  not  quite  as  cheaply  as  in  any  other  locality 
whatever. 

It  is  not  willingly  that  I  have  announced  a  new — and 
much  more  serious  than  any  previous — menace  to  an  in¬ 
dustry  already  sorely  tried.  How  much  I  should  have 
preferred  to  have  been  able  to  prophesy  smooth  things 
with  respedt  to  the  Leblanc  process  no  words  can  say. 
Facts,  however,  must  be  looked  in  the  face.  Nothing  can 
be  less  wholesome  than  the  atmosphere  of  a  fool’s  para¬ 
dise.  And  the  watch-dog  at  the  gate,  who  gives  timely 
notice  of  the  approach  of  unwelcome  visitors,  at  least 
renders  such  service  as  is  in  his  power. 

But  if  such  changes  as  that  which  I  have  indicated  as 
now  certain  to  be  accomplished  at  least  partially  are  un¬ 
welcome,  it  is  only  in  so  far  as  they  may  affeCt  individuals. 
By  such  changes  individuals  may,  and  alas!  do  suffer; 
but  the  world  gains  by  them.  No  industrial  process  is 
ever  superseded,  however  partially,  excepting  by  a  better 
process.  And  in  so  far  as  the  Leblanc  process  may  be 
doomed  to  still  further  restriction,  it  can  only  be  because 
some  other  process  can  give  mankind  cheaper  soda  and 
cheaper  chlorine  than  it  can  give. 

And  the  various  proposed  new  processes  of  which  I  have 
spoken  all  comply  with  at  least  one  of  the  ideals  towards 
which  all  progress  in  such  matters  must  henceforth  tend. 
They  all  possess  in  common  one  feature  which  will  cer¬ 
tainly  be  held  essential  to  all  industrial  chemical  processes 
in  a  not  distant  future.  They  are  all  processes  yielding 
no  waste  produdt.  They  are  all  processes  completely 
utilising  all  the  constituents  of  all  their  raw  materials. 
Excepting  coal  and  water,  nothing  would  be  mampulated 
in  any  of  them  which  was  not  finally  yielded  either  as 
commercial  commodity,  or  as  regenerated  reagent  for  use 
again.  That  way  certainly  lies  the  future. 

Amongst  the  many  transcendent  merits  of  the  benefi¬ 
cent  invention  of  Nicholas  Leblanc,  of  immortal  memory, 
that  of  yielding  no  waste  produdt  is  not  included.  There 
are  spots  on  the  sun  ;  and  the  Leblanc  process  yields  alkali- 
waste.  Countless  have  been  the  efforts  to  utilise  at  least 
one  of  the  constituents  of  that  residue  ;  but  none  of  them 
have  fuhy  succeeded.  Now,  however,  ninety-seven  years 
after  the  invention  of  the  process  to  which  we  chiefly  owe 
that  soap,  and  glass,  and  paper,  and  countless  other  com¬ 
modities  only  less  useful  than  these,  have  been  placed 
within  the  reach  of  all  mankind  ;  seventy-four  years  after 
its  inventor,  “the  creator,”  as  Hofmann  puts  it,  “of  in¬ 
calculable  wealth  for  his  species,”  put  an  end  to  his  exis¬ 
tence  because  he  wanted  bread,  which  makes  it  so 
pleasant  to  know  that  tvyo  generations  afterwards  he  at 
least  received  a  stonb-statue,  towards  the  erection  of 


which,  however,  I  have  yet  to  learn  that  any  English  soda 
maker  contributed.  Now,  when  one  cannot  but  fear  that 
the  long  day  of  the  Leblanc  process  may  be  tending  to¬ 
wards  its  close,  a  means  of  utilising  both  the  principal 
constituents  of  that  residue  seems  almost  in  sight.  To 
speak  now  of  the  recovery  of  sulphur  from  Leblanc  soda- 
waste  may  seem  a  kind  of  anti-climax;  but  the  gallant 
attempt  to  realise  the  Schaffner  and  Helbig  process  to 
that  end  upon  which  Mr.  Alexander  Chance  recently  ex¬ 
pended  so  much  enthusiastic  effort,  and  the  firm  of  which 
he  is  a  member  the  greater  portion  of  £10,000,  has 
not  only  resulted  in  a  reduction  in  the  price  of  pyrites, 
but  also  in  the  suggestion  of  various  other  processes  for 
the  accomplishment  of  the  same  objeCt :  to  a  conceivable 
combination  of  certain  parts  of  some  of  which  I  would  ask 
permission  to  devote  a  very  few  concluding  sentences. 

The  combined  process  in  question  would  1  ommence  by 
bringing  the  calcium  su'phi  le  of  alkali-waste  into  solution 
as  calcium  sulphydrate,  by  treating  a  mixture  of  waste  and 
water  by  sulphuretted  hydrogen.  The  second  operation 
would  consist  in  evaporating  the  resulting  solution  of 
calcium  sulphydrate,  and  so  driving  off  its  sulphur  as  pure 
II2S;  and  the  third  and  final  operation  in  burning  off  the 
hydrogen  only  of  that  sulphuretted  hydrogen,  setting  its 
sulphur  free. 

The  third  of  these  operations  has  for  some  time  past 
been  under  experiment  in  the  works  of  Messrs,  Chance 
Brothers,  at  Oldbury.  The  apparatus  used  in  it  is  one  in¬ 
vented  by  Mr.  C  F.  Claus,  of  London,  and  consists  of  a 
kiln  in  which  there  is  a  deep  bed  of  fragments  of  porous 
material,  through  which,  when  the  apparatus  is  at  work, 
there  is  passed  a  mixture  of  sulphuretted  hydrogen  with  a 
carefully  regulated  quantity  of  air.  The  bed  of  porous 
material  is  maintained  at  a  high  temperature  by  the  heat 
of  the  reaction  which  takes  place  as  the  mixture  of  gases 
passes  through  it,  and  from  the  mixture  of  gases  and 
vapours  passing  off  from  it  sulphur  condenses  as  that 
mixture  cools.  The  operation  thus  costs  nothing  for  fuel, 
and  its  cost  for  labour  is  scarcely  more  than  the  cost  of 
irom  time  to  time  removing  sulphur  from  the  receptacles 
in  which  it  has  condensed  and  collected. 

The  first  of  the  three  operations  is  in  in  lustrial  operation 
at  Rassuen,  in  the  South  of  France,  in  connection  with  a 
most  ingenious  process,  invented  by  M.  Lombard,  of 
Marseilles,  in  which  calcium  sulphydrate  is  used  to  pre¬ 
cipitate  dicalcic  phosphate  from  the  solution  obtainei  by 
dissolving  native  calcium  phosphate  in  hydrochloric  acid. 
It  is  also  in  operation,  on  a  semi  industrial  scale,  in  the 
alkali  work  of  HriLchau,  in  Moravia.  Its  cost  is  simply 
that  of  charging  waste  and  water  into  horizontal  cylin¬ 
ders  furnished  with  mechanical  agitators,  keeping  these 
agitators  in  motion  during  the  operation,  and  at  the  end 
of  the  operation  discharging  the  contents  of  the  cylinders. 

The  second  of  the  three  operations  is  under  experiment 
at  Hriischau,  by  Dr.  Heinrich  von  Miller  and  Herr  OpI. 
This  second  operation  is  obviously  more  costly  than  the 
first  or  third  ;  but  it  yields,  in  addition  to  sulphuretted 
hydrogen,  another  product,  which  other  product,  it  is 
hoped,  may  pay  nearly  if  not  quite  the  whole  cost  of  the 
three  operations.  This  other  product  is  chemically  pure 
calcium  hydrate — resulting  from  the  reaction — 

GaH2S2  -f-  2H20  =  CaH202  -f-  2H2S. 

Unlike  the  recovered  calcium  carbonate  of  the  S-haffner 
and  Helbig  process,  this  calcium  hydrate  can  be  readily 
obtained  absolutely  free  from  impurities,  since  no  impu¬ 
rities  precipitate  w.th  it,  and  its  physical  condition  is  such 
that  water  or  a  solution  runs  from  a  heap  of  it  almost  as 
readily  as  from  so  much  sand.  It  is  incapable  of  causti- 
cising  solutions  of  sodium  carbonate  more  than  partially; 
it  is  too  den-e  for  use  in  Weldon  oxidisers  ;  but  it  seems 
not  unlikely  to  prove  suitable  for  use  in  bleaching-powder 
chambers.  If  it  should  prove  to  be  the  case,  on  the  one 
hand,  that  this  dense  crystalline  calcium  hydrate  shall 
have  the  value  of  an  equivalent  quantity  of  ordinary  lime, 
and,  on  the  other  hand,  that  the  hydrogen  of  sulphuretted 
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hydrogen  can  be  oxidised,  praffically  completely,  without 
at  the  same  time  oxidising  any  appreciable  proportion  of 
its  sulphur,  then  I  think  that  an  almost  ideally  perfeff 
solution  of  the  problem  of  the  utilisation  of  the  residual 
produff  of  the  Leblanc  process  will  at  last  have  been 
reached.  If  this  should  be  so,  one  can  only  hope  that 
that  solution  will  not  have  arrived  too  late. 


NOTICES  OF  BOOKS- 


Annual  Report  of  the  Chief  Engineer  of  the  Philadelphia 

Water -Department  for  the  Year  1883.  Philadelphia: 

Dunlop  and  Clarke. 

We  have  often  had  occasion  to  remark  that  in  the  United 
States,  as  populat-on  becomes  more  dense  and  manufac- 
tuies  increase,  the  supply  of  water  for  domestic  purposes 
must  become  complicated,  as  it  has  been  the  case  in 
England.  Fortunately,  most  of  the  large  American  towns 
have  shown,  in  this  respeff,  a  disposition  to  be  wise  in 
time.  The  necessity  of  a  pure  water  supply  is  fully  ad¬ 
mitted,  not  merely  in  theory,  but  also  in  practice. 

In  the  volume  before  us  we  meet  with  much  from  which 
the  ratepayers  of  London  may  draw  instruction.  The 
water-supply  of  Philadelphia,  like  those  of  most  other 
large  American  cities,  is  in  the  hands  of  the  municipality. 
We  find  it  remarked  that  among  the  various  methods  of 
charging  for  a  water  supply,  “  that  of  affual  measurement 
is  undoubtedly  the  most  equitable,  convenient,  and  direff,” 
whilst  the. “  rateable  assessment  ”  and  “  dimensions”  plans 
are  artificial  means  of  averaging  charges  which  are  mani¬ 
festly  inequitable. 

The  Philadelphia  water-supply  is  drawn  partly  from  the 
Delaware  and  partly  from  the  Schuylkill.  One  of  the 
pumping-stations  on  the  Delaware,  that  at  Kensington, 
gets  the  full  benefit  of  all  the  city-sewage,  and  in  addition 
the  Aramingo  Canal,  an  open  sewer  of  large  dimensions 
and  choked  with  filth,  discharges  in  its  immediate  vicinity. 
Under  these  circumstances  it  is  only  natural  that  the 
water  should  be  pronounced  utterly  unfit  for  human  con¬ 
sumption. 

The  Schuylkill  is  less  polluted,  but  it  is  still  described 
as  the  natural  sewer  for  a  population  of  350,000,  largely 
engaged  in  manufactures.  Here,  accordingly,  intercepting 
sewers  are  proposed.  The  author  is  of  opinion  that  “it 
will  be  years  before  the  sewage-saturated  soil  underlying 
a  long-inhabited  area  and  filled  with  cess- pools,  can  free 
itself  from  poisons.”  We  are  by  no  means  sure  that  where 
the  pollution  has  been  extensive,  even  a  century  would 
suffice,  especially  in  the  case— to  which  the  writer  refers— 
of  intra-mural  graveyards. 

Concerning  the  benefits  to  be  derived  from  filtration, 
very  judicious  views  are  expressed.  It  is  stated  that  the 
river  when  muddiest  from  a  recent  freshlet  is  probably  in 
its  most  wholesome  condition.  ...  It  is  true  that’the 
passage  of  water  through  a  mass  of  spongy  iron  has  been 
found  to  oxidise  in  par:  the  organic  matter,  but  the  cost 
of  inaugurating  a  plant  of  this  sort  is  too  formidable  to 
contemplate.  .  .  .  When  all  was  done  the  organic  (oman- 
ised  ?)  matters  would  still  remain,  and  it  is  these  which 
constitute  the  real  danger. 

To  our  readers  the  most  interesting  portions  of  this 
volume  will  doubtless  be  the  preliminary  report  by  Dr.  A. 
R.  Leeds  into  the  present  and  proposed  water  supplies  of 
Philadelphia,  and  his  final  report  to  the  Board  of  Experts. 

In  his  account  of  the  analytical  processes  adopted  he  refers 
to  a  difference  between  the  two  methods  of  oxidising  the 
organic  matters  by  potassium  permanganate  and  bv  the  so- 
called  “  affinic  ”  method,  i.e.,  the  reduction  of  silver  nitrate. 
The  amounts  of  oxygen  required,  as  determined  by  the 
latter  process,  are  generally  somewhat  the  lower.  The 
indications  of  the  oxidisable  organic  matter  thus  obtained 
follow  along  more  closely  with  the  relative  amounts  of 
putiescible  nitrogenous  matter  than  those  obtained  by  the 


permanganate.  Of  course  nitrites,  oxidisable  metallic 
salts,  and  sulphides  interfere  with  the  adtinic  method,  but 
they  also  affedt  the  permanganate  process 

Dr.  Leeds  does  not  regard  nitric  acid  as  an  index  of 
previous  sewage  contamination  unless  the  other  analytical 
data  point  to  the  presence  of  foreign  matters  of  animal 
origin.  Neither  can  he  accept  chlorine  as  indicative  of 
pollution  unless  either  analytical  or  other  testimony  prove 
that  it  is  derived  from  foreign  matters  of  animal  origin  or 
from  industrial  refuse.  He  points  out  that  “chlorine  and 
salt  are  as  constant  constituents  of  the  atmosphere  as  of 
river  and  ocean  waters.  ...  A  large  percentage  of  the 
chlorine  in  river  waters  must  be  regarded  as  coming  from 
the  sky  and  not  from  the  ground.” 

The  progressive  absorption  of  oxygen,  he  contends  with 
perfedt  justice,  indicates  progressive  contamination.  “  It 
matters  not  to  what  extent  the  oxygen  is  used  up  by  a 
diredt  chemical  process  of  oxidation,  and  to  what  extent 
through  the  living  agency  of  bacteria  and  micrococci  in 
presence  of  decomposing  organic  matter.” 

A  remarkable  circumstance  here  discussed  is  that  the 
water  of  the  Schuylkill  in  January,  1883,  became  remark¬ 
ably  offensive  to  taste  and  smell.  The  odour  was  so 
persistent  as  to  communicate  a  bad  taste  to  articles  of 
food  cooked  in  the  v/ater,  and  to  diffuse  itself  through 
houses.  At  the  same  time,  the  albumenoid  ammonia 
found  in  the  water  was  not  greater  but  smaller  than  at 
other  times  of  the  year  when  no  offensive  smell  or  taste 
were  complained  of.  Dr.  Leeds  considers  that  the  stream 
being  at  that  time  entirely  covered  with  ice,  offensive  gases 
accumulated — it  was  indeed  proved  that  on  breaking  the 
ice  marsh-gas  was  found  in  sufficient  quantity  to  be  ignited. 
The  sulphates  present  in  the  river  underwent  redudlion, 
forming  hydrogen  sulphide  and  sulphuretted  hydrocarbons. 
During  the  time  when  the  water  was  worst,  it  had  an  alka¬ 
line  reaction. 

It  is  well  known  that  the  purer  a  water  is  from  organic 
pollution,  tfie  more  its  colour,  when  viewed  through  a  long 
glass  tube  with  proper  precautions,  approaches  to  a  blue. 
We  understand— though  the  faff  is  not  mentioned  in  the 
work  before  us — that  the  potable  waters  supplied  to  most 
American  cities  do  not  exhibit  this  feature.  This  is  a 
point  which  requires  further  investigation,  since,  according 
to  European  observations,  the  absence  of  the  blue  tint 
should  indicate  organic  pollution. 

We  find,  here  an  abstraff  of  the  observations  made  by 
M.  Gerardin  on  the  river  Vesle,  above  and  below  Rheims. 
In  his  results  there  is  one  point  with  which  we  cannot 
agree.  Above  Rheims  he  finds  the  water  clear,  wholesome, 
and  containing  abundance  of  fish,  charas,  water-cress,  &c. 
At  some  distance  below  the  city,  we  are  told,  “  all  traces 
of  pollution  had  disappeared  and  fish  and  water-cress 
flourished.  Now  water-cress  grows  luxuriantly  in  pollu¬ 
ted  waters  and  even  in  raw  sewage. 

We  are.  happy  to  find  that  Dr.  Leeds  takes  into  due 
consideration  not  merely  the  charaffer  of  polluting 
materials  entering  a  river,  but  their  volume,  and  the  pro^ 
portion  which  they  bear  to  the  volume  of  water  flowing  in 
the  river.  The  non-recognition  of  this  evident  principle 
was  the  fatal  defeff  in  the  celebrated  “recommendations” 
of  the  late  Royal  Rivers  Pollution  Commission.  Had  a 
law  been  founded  upon  those  recommendations,  any  person 
who  wished  to  run  filth  into  a  river  could  easily  have 
evaded  its  provisions  by  diluting  the  offensive  liquid  so  as 
to  come  within  the  letter  of  the  law,  though  the  river  would 
have  been  polluted  just  the  same. 

Dr.  Leeds  must  be  recognised  as  one  of  the  highest 
authorities  on  all  chemical  and  sanitary  questions  connec¬ 
ted  with  the  water-supply  of  towns. 


Platinised  Magnesium  as  a  Reducing  Agent. _ M. 

Ballo. — Magnesium,  which  has  no  affionupon  pure  water, 
decomposes  it  instantly  in  presence  of  a  trace  of  platinum 
chloride. — Zeit.  f.  Anal.  Chem. 


Chemical  Notices  from  Foreign  Sources. 
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NEW  CARBON  BATH  FOR  THE  EGGERTZ 
COLOUR  TEST. 


tubes,  they  remaining  perfectly  steady  as  placed  in  the 
bath. — I  am,  &c., 

James  E.  Kelsall. 

Laboratory,  Bolton  Steel  and  Iron  Works, 

Bolton,  July  22,  1884. 


To  the  Editor  of  the  Chemical  News. 

Sir,— I  was  very  much  interested  in  Mr.  Arnold’s  descrip¬ 
tion  of  a  new  bath  for  carbon  estimation  by  colour  test, 
but  at  the  same  time  could  not  see  any  improvement  upon 
a  properly  constructed  copper  one  ;  in  fadt,  should  considei 
it  a  great  source  of  danger,  being  made  of  glass. 

The  following  is  a  sketch  of  a  copper  one  I  have  had  in 
use  for  nearly  11  years,  without  suffering  any  of  the 
troubles  mentioned  by  Mr.  Arnold. 

It  is  7J  inches  in  diameter,  and  contains  holes  for  32 
samples,  which  numbers  I  have  had  regularly  every  day. 
It  will  answer  equally  as  well  for  one  as  for  32  samples. 


FREEZING  APPARATUS. 

To  the  Editor  of  the  Chemical  News. 

Sir. — 1  have  read  in  one  of  our  papers  of  a  new  discovery  by 
M.  Cailletet  in  freezing  apparatus,  which  from  its  descrip¬ 
tion  appears  to  be  simple  and  inexpensive,  such  an  appa¬ 
ratus  as  could  be  sent  to  any  of  our  fishing  stations  for 
the  fieezing  up  of  bait,  &c.  I  shall  feel  extremely  obliged 
if  you  will  inform  me  of  any  apparatus  which  can  be 
worked  without  the  aid  of  steam  power,  or  rather  by 
manual  labour  alone.  I  need  scarcely  say  the  objed  is  to 
keep  bait  frozen  in  any  given  chamber  without  the  use  of 
ice  and  similar  expensive  means,  which  prevent  our 
fishermen  from  availing  themselves  of  bait  thus  secured 
on  account  of  cost. — I  am,  &c., 

G.  C.  Fearn. 

178,  Water  Street,  St.  John’s,  Newfoundland, 

J  uly  16,  1884. 


BLOWPIPE  ANALYSIS. 


To  the  Editor  of  the  Chemical  News. 

Sir, —  I  may  perhaps  be  permitted  to  criticise  a  statement 
quoted  by  one  of  your  reviewers  in  the  Chemical  News, 
vol.  1.,  p.  30,  which  I  have  just  received.  The  quotation 
to  which  I  take  exception  is  from  Lieut. -Col.  Ross’s  new 
work  on  “  Blowpipe  Analysis,”  and  runs  : — “  It  ( i.e .,  blow¬ 
pipe  analysis)  is  still  untaught  at  the  Royal  School  of 
Mines.”  To  this  extraordinary  statement  your  reviewer 
adds,  with  perfedt  justice  “  Comment  is  here  surely 


As  will  be  seen,  there  is  a  lid  with  handle,  which  is  re¬ 
moved  when  the  water  boils,  and  the  tubes  are  then 
placed  in  the  different  holes — every  tube  being  labelled, 
preferring  that  to  having  numbers  stamped  on  plate,  and 
taking  scarcely  any  time — resting  on  a  second  plate  with 
holes,  but  not  large  enough  to  allow  of  the  tubes  passing 
through  ;  therefore  they  are  perfectly  upright,  and  remain 
in  that  position  the  necessary  time,  the  water  boiling. 

As  regards  the  objections  mentioned  by  Mr.  Arnold. 

(«).  It  soon  gets  dirty,  &c.  Very  slightly,  and  if  so, 
a  little  oily  waste  will  soon  remove  it ;  or  have 
it  japanned. 

(6).  The  slanting  position  of  tubes,  &c.  They  are 
not  slanting. 

(c) .  The  water  in  the  bath  is  out  of  sight,  &c.  Cer¬ 

tainly  not ;  it  never  should  be  allowed  to  get 
below  the  top  plate. 

(d) .  The  identity  of  tubes  may  be  lost  by  slip  of 

memory,  &c.  It  would  be  very  unwise  for  any¬ 
one  to  attempt  to  remember  them,  and  using 
the  small  gummed  labels  dispenses  with  that. 

(1 c ).  The  bath  frequently  leaks,  &o.  That  is  entirely 
due  to  bad  workmanship,  I  never  having  been 
troubled  with  it. 

I  notice  Mr.  Arnold  marks  two  holes,  s,  for  standards, 
.as  though  every  day  he  made  standard  solution.  I  mention 
this  because  I  have  heard  that  it  is  done  in  Sheffield  by 
some  chemists,  but  beg  to  say  it  is  entirely  unnecessary ; 
for  a  properly-prepared  standard  solution  of  burnt  sugar 
and  water  in  a  hermetically-sealed  tube  will  keep  for 
years ;  but  ot  course/it  must  be  occasionally  checked  to 
see  that  it  is  right,  my  own  not  having  been  renewed  for 
several  years.  In  this  bath  there  is  no  bobbing  up  of  the 


needless.” 

I  happen  to  have  the  best  possible  reasons  for  knowing 
that  the  statement  is  entirely  erroneous,  for  during  the 
whole  time  I  was  a  student  at  the  school,  viz.,  from  1880 
to  1883,  “Blowpipe  Analysis”  has  formed  part  of  our 
curriculum — though  not  as  a  distinct  subjedt  with  a 
separate  Professor,  as  Lieut. -Col.  Ross  would  probably 
wish  to  see  it. 

I  hope  this  gentleman  will  understand  that  I  do  not 
write  this  letter  out  of  any  spirit  of  discourtesy  to  him,  but 
limply  to  ensure  that  such  an  inaccurate  and  injurious 
statement  should  not  be  allowed  to  spread  without  a  dis¬ 
claimer  from  someone  who  has  a  right  to  contrad  &  it. 
I  enclose  my  card. — I  am,  &c., 

A.R.S.M. 


Minas  de  Riotinto, 
Huelva,  Spain,  July  25,  1884. 


CHEMICAL  NOTICES  FROM  FOREIGN 
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Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Bulletin  dc  la  Societc  Chimique  de  Parts. 

No.  g,  May  5,  1884. 

Hydrate  P’ormed  by  the  Combined  Carbon  in 
Cast-iron. — M.  Zaboudsky. — A  re-publication  from  the 

Comptes  Rendus. 

Probable  Number  of  Homologous  and  Isomeric 
Rosanilines. — MM.  Rosenstie'nl  and  Gerber. — In  a 
former  paper  the  authors  have  shown  among  the  isomeric 
or  homologous  amines  fit  for  the  production  of  rosanilines 
there  may  be  distinguished  three  classes.  The  number 
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of  rosanilines  is  reduced  to  24  arranged  in  9  groups,  or  to 
64  arranged  in  13  groups. 

A  New  Method  of  Determining  the  Carbon  in 
Cast-iron,  Steel,  and  Wrrought-iron. — M.  Zaboudsky. — 
For  decomposing  the  specimen  the  author  makes  use  of  a 
dry  mixture  of  copper  chloride  and  sodium  chloride  pre¬ 
pared  by  evaporating  the  mixed  solutions  to  dryness.  The 
metal  finely  pulverised  is  carefully  incorporated  with  this 
mixture  in  a  mortar ;  water  is  added  so  as  to  form  a  pasty 
mass,  and  the  whole  is  ground  up  with  the  pestle.  It  is 
well  to  place  the  mortar  previously  in  cold  v/ater.  For 
x  grm.  of  iron  20  grms.  of  the  mixture  suffice.  The 
trituration  is  kept  up  for  half  an  hour.  The  mass  is  taken 
from  the  mortar  and  placed  in  a  beaker.  The  mortar  is 
rinsed  with  200  c.c.  of  ferric  chloride  of  mean  concen¬ 
tration  (1  part  Fe2Cl6  to  4  parts  of  water).  The  beaker 
may  be  gently  heated  without  adding  hydrochloric  acid. 
This  entire  operation  takes  scarcely  45  minutes  when  the 
residue  may  be  collected  on  the  filter.  The  author  has  de¬ 
termined  the  quantities  of  carbon  contained  in  the  residue 
.  submitted  to  combustion,  and  gives  the  results  in  a  table. 
He  considers  that  the  calorimetric  method  of  Eggertz 
may  serve  to  determine  the  carbon  rapidly,  but  it  requires 
great  skill,  and  the  results  are  not  mutually  comparable 
with  metals  of  different  origin. 

On  Phosphorus  Sulphides.— E.  Dervin.— The  author 
has  examined  the  adtion  of  light  upon  a  mixture  of  sulphur 
and  phosphorus  sesqui-sulphide  dissolved  in  carbon  disul¬ 
phide  ;  the  adfion  of  heat  upon  a  mixture  of  sulphur  and 
phosphorus  in  solution  in  carbon  disulphide ;  the  adion 
of  heat  upon  mixtures  of  phosphorus  sesqui-sulphide  with 
phosphorus  ter-sulphide  or  penta-sulphide  in  presence  of 
carbon  disulphide,  and  he  has  attempted  to  crystallise 
PS3  and  PS5  as  obtained  by  fusing  red  phosphorus  and 
sulphur,  by  means  of  carbon  disulphide  under  pressure. 

Sodium  Sulphites  and  Bisulphites.— R.  DeForcrand. 

1  he  author  has  determined  the  formation-heat  of  these 
compounds. 

Sodium  Glyoxal-Bisulphite.— M.  De  Forcrand. — A 
thermo-chemical  study. 

Non-Existence  of  Ammonium  Hydrate.  —  D. 
Tommasi. — This  paper  has  been  already  noticed. 

Atflion  of  Isobutyl  Chloride  upon  Benzol  mixed 
with  Aluminium  Chloride.— E.  Gossin— The  reaction 
of  MM.  Friedel  and  Crafts  with  isobutyl-chloride  differs 
from  that  with  propyl-  and  amyl-chloride. 

Reply  to  MM.  Vincent  and  Delachanal. — F.  Sestini. 
— The  author’s  researches  on  the  preparation  of  the  sulpho- 
carbonates  date  back  to  1871. 

The  Synthesis  of  Diphenylethane  derived  from 
Ethylidene  Chloride. — R.  D.  Silva. — The  author  points 
out  that  he  has  obtained  this  result  as  early  as  1881,  and 
consequently  prior  to  MM.  Angelbis  and  Anschutz. 

The  Manufacture  of  Cyanides  and  Ferrocyanides 
by  Means  of  Trimethylamine,  accordingto  Ortlieb  and 
Muller’s  Process.— E.  Willm.— Commercial  trimethyl¬ 
amine  converted  into  vapour  in  small  boilers  fed  continu¬ 
ously  is  decomposed  in  retorts  arranged  like  gas-retorts  and 
heated  to  bright  redness.  It  is  decomposed  into  hydrocyanic 
acid,  ammonium  hydrocyanate,  and  carburettei  gases. 
The  vapours  pass  first  into  dilute  sulphuric  acid  where  the 
ammonia  is  retained,  and  thence  into  a  lye  of  caustic 
alkali.  To  obtain  ferrocyanides  a  determined  quantity 
of  pure  ferrous  oxide  is  added  to  the  alkaline  lye. 

The  Existence  of  Manganese  in  Wines. — E.  J. 
Maumene, — Already  noticed. 


Zeitschrift  fur  Analytisclie  Cheinie . 

Vol.  xxiii.,  Part  1,  1884. 

The  Determination  of  Phenol  in  Creosote  Oil. — Dr. 
Klemert.  =  Ail  distillations  give  between  150°  and  2oo°the 
smallest  quantity  of  distillate  ;  such  creosote  oils,  there-  [ 


57 

fore,  contain  extremely  little  phenol.  It  cannot  -he 
assumed  that  carbolic  acid  exists  in  those  portions  of  the 
liquid  which  pass  over  at  temperatures  exceeding  200°  as 
its  boiling-point  is  at  184°  to  185°.  At  most  the°re  might 
occur  under  the  existing  circumstances  a  quite  unimpor¬ 
tant  minimum.  Yet  the  fradtions  which  distil  over  be¬ 
tween  200°  and  250’  are  not  merely  the  most  abundant,  but 
they  exhibit  relatively  the  highest  proportion  of  supposed 
phenol.  The  acid  oils  contain  also  bodies  with  boiling- 
points  above  250°,  and  which  behave  with  bromine  similarly 
to  phenol,  If,  therefore,  the  supposed  phenol  is  deter¬ 
mined  in  a  creosote  oil  according  to  the  method  of 
Koppeschaar,  the  larger  percentage  consists  not  of  phenol 
but  of  other  bodies  contained  in  the  acid  oils,  soluble  in 
water  and  having  a  higher  boiling-point  than  that  of 
phenol. 

Remarks  on  the  Applicability  of  Schlosing’s. 
Method  of  Determining  Ammonia  to  the  Extracts 
of  Plants. — E.  Schulze.  —  E.  Bosshard,  in  a  memoir  con¬ 
tained  in  the  Chemical  News  (vol.  xxii.,  p.  329),  has. 
shown  that  in  presence  of  glutamine  neither  Schlosing’s. 
method  nor  distillation  with  magnesia  gives  useful  results, 
and  that  the  presence  of  asparagine  also  interferes  withi 
both  these  methods.  The  fadt  that  asparagine  does  not 
absolutely  resist  the  adtion  of  cold  milk  of  lime  causes 
Schlosing’s  method  to  appear  erroneous  in  principle.  But 
in  the  cold  the  decomposition  of  this  amide  by  milk  of 
lime  proceeds  very  slowly  and  does  not  appear  to  begin 
immediately  after  these  substances  have  been  brought 
into  contadt.  If  in  an  extradf  containing  asparagine  the 
ammonia  is  determined  according  to  Schlosing’s  method, 
and  the  acid  is  titrated  back  after  forty-eight°  hours,  the 
error  will  be  slight  even  in  presence  of  a  considerable 
quantity  of  asparagine.  The  application  of  the  method,, 
however,  has  its  disadvantages.  The  tests  given  in  the. 
text-books  do  not  show  whether,  at  the  end  of  the  experi¬ 
ment,  all  the  ammonia  originally  present  has  been  ex¬ 
pelled.  _  In  the  examination  of  amidiferous  vegetable: 
matter  it  will  often  be  doubtful  whether  asparagine,  or 
glutamine,  or  a  mixture  of  both  these  amides,  is  present.. 

Determination  of  Organic  Matter  in  Potable 
Waters,  according  to  the  Methods  based  upon  the: 
Reduction  of  Potassium  Permanganate.— Dr.  A.  R„ 
Leeds. — -Already  inserted. 

The  Separation  and  Quantitative  Determination  of 
Digitaline,  Digitaleine,  and  Digttine.— R.  Palm.— After 
critising  the  method  of  Nativelle  and  the  so-called  German 
process  the  author  proposes  to  exhaust  the  plant  with 
water,  to  filter  off  animal  charcoal  until  entirely  de¬ 
colorised,  and  to  precipitate  the  filtrate  completely  with 
lead  acetate.  The  filtrate  is  then  treated  with  solution  of 
basic  lead  acetate  and  alcoholic  ammonia  as  long  as  a 
precipitate  is  produced.  This  last  precipitate  consists  of 
lead  oxide  and.  the  glucosides  of  digitalis.  It  is  washed! 
on  the  filter,  mixed  up  with  water  to  a  thin  paste,  and  com¬ 
pletely  decomposed  by  treatment  with  hydrogen  sulphide.. 
The  entire  mass  is  then  placed  upon  a  filter.  The  watery 
liquid  contains  ail  the  digitaleine  whilst  digitaline  and 
digitine  remain  undissolved  in  admixture  with  the  lead- 
sulphide.  If  this  residue  is  treated  with  chloroform  the 
digitaline  is  dissolved  and  can  be  obtained  in  crystals  on 
evaporating  the  solvent.  The  residual  lead  sulphide  is- 
treated  with  alcohol  which  dissolves  the  digitine.  This 
substance  remains  behind  in  a  state  of  purity  on  the  escape 
°f  the  alcohol.  The  lead-precipitate  of  digitaline  may  be 
distinguished  from  those  of  picrotoxine  and  solanine  as- 
follows  : — 1.  The  precipitate  of  picrotoxine  is  more  slimy,, 
and  on  the  addition  of  strong  sulphuric  acid  becomes, 
saffon  yellow.  2.  The  precipitate  of  digitaline  is  gela¬ 
tinous,  and  on  treatment  with  sulphuric  acid  becomes 
flesh-coloured,  or  buff.  The  precipitate  of  solanine  is- 
granular,  and  on  treatment  with  sulphuric  acid  turns  to  a 
deep  buff.  If  a  little  sugar  is  then  added  to  the  mixture 
it  takes  after  some  time  a  violet  colour,  which  ultimately 
becomes  blue. 
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Conversion  of  the  Hyposulphites  into  Sulphates 
by  Means  of  Potassium  Permanganate. — G.  Brugel- 
manm — A  solution  of  permangnna'e,  saturated  in  the 
cold,  is  added  to  the  boiling  solution  of  the  substance 
until  it  has  a  distinct  violet  colour.  The  excess  of  per¬ 
manganate  is  destroyed  with  alcohol,  the  precipitate  of 
manganese  is  filtered  off  and  washed,  and  the  liquid  ob¬ 
tained,  after  the  expulsion  of  the  alcohol  if  necessary, 
contains  the  sulphates  in  solution. 

Contributions  to  Azotimetry.-- -Carl  Mohr.— Already 
noticed. 

Determination  of  Tartaric  Acid  in  Wines  — R. 
Kayser. — All  the  methods  in  use  have  the  defedt  of 
ignoring  the  tartaric  acid  which  separates  out  as  a  neutral 
calcium  salt.  A  case  is  given  where  the  error  amounted 
to  o‘05g  out  of  a  total  of  o-o22  to  o'i2o. 

Spedtroscopic  Valuation  of  Different  Kinds  of  Pure 
Indigotine. — C.  H.  Wolff — Already  noticed. 

The  Hygrometer  in  the  Exsiccator. —  Dr.  E.  Fleischer 

By  placing  a  Lambrecht  hygrometer  in  his  exsiccator 
the  author  has  established  that  calcium  chloride  is  of 
questionable  value  as  an  absorbent  of  moisture,  and  very 
far  inferior  to  sulphuric  acid.  It  is  applicable  when  gases 
which  are  to  be  dried  pass  over  it  in  a  current  (though 
even  in  this  case  a  further  proportion  of  moisture  may  be 
taken  up  by  sulphuric  acid,  but  in  a  stagnant  stratum  of  air, 
as  in  the  exsiccator  it  is  of  comparatively  little  value) .  By 
special  experiments  the  author  proves  that  sulphuric  acid 
desiccates  four  times  more  rapidly  than  does  calcium 
chloride. 

Lilienfeld’s  Lamp  for  Petroleum  which  BoilsatLow 
Temperatures. — Dr.  F.  Urech. — This  paper  cannot  be  in¬ 
telligibly  reproduced  without  the  five  accompanying  illus¬ 
trations. 

Spirit-Lamp  with  a  Constant  Level. — C.  Reinhardt. 

This  paper  also  requires  the  two  accompanying  illus¬ 
trations. 

Numbering  Porcelain  Crucibles.— C.  Reinhardt.— 
The  author  proposes  to  mark  the  crucibles  with  enamel 
colours  as  prepared  for  painting  on  porcelain.  A  little 
of  the  finely  ground  colour  is  ground  up  in  an  agate  mortar 
to  a  thick  paste  with  oil  of  lavender  or  aniseed.  It  is 
applied  to  the  crucibles  with  a  very  fine  camel’s  hair 
pencil,  not  too  thickly.  The  crucibles  are  set  on  an  iron 
plate,  which  is  gradually  heated.  When  the  colour  is  dry 
the  crucibles  are  transferred  to  a  muffle  and  the  colour  is 
burnt  in. 

Determination  of  Nitrogen. — Dr.  Rube. — The  author 
has  made  at  least  3000  determinations  of  nitrogen,  in 
manures,  especially  guano,  by  Ruffle’s  method.  He  has 
always  obtained  good  comparable  results  by  following 
stridtly  Ruffle’s  insirudtions.  He  employs  always  iron 
tubes,  and  after  use  lays  them  in  water.  Water  is  then 
pumped  through  them  until  they  are  quite  clean.  A  tube 
serves  for  many  combustions.  When  other  analysts  fail  to 
obtain  good  results  with  Ruffle’s  method  Rube  has  occa¬ 
sionally  been  able  to  ascertain  that  they  have  not  followed 
Ruffle’s  directions.  The  determination  of  nitrogen  by 
Kjeldahl’s  method  is  also  successful,  but  it  does  not  econ¬ 
omise  time. 

Analyses  of  Pure  Natural  Wines. — R.  Fresenius 
and  E.  Borgmann. — The  results  of  the  authors  are  given 
in  a  series  of  tables. 

The  Observation  of  the  Ultra-red  Portion  of  the 
Specffrum. —  H.  Becquerel. — From  the  Comptes  Rcndus. 

Solubility  of  Glass  in  Various  Reagents. — R. 
Cowper.— From  the  Journal  of  the  Chemical  Society. 

Determination  of  the  Specific  Gravity  of  Minerals. 
— P .  Gisovius. — The  author  makes  use  of  a  volumenometer 
based  on  the  principle  of  Phipson  and  Briigelmann.  As  a 
solution  he  uses  cadmium  borotungstate. 

Determination  of  Specific  Gravity.— W.  W.  Nicol. 
■ — From  the  Chemical  News. 
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A  Modified  Condenser. — W.  A.  Shenstone. — From 
the  Journal  of  the  Chemical  Society. 

Apparatus  for  Gas  Analysis. — A.  A.  Breneman.— 
From  the  Chemical  News. 

A  Modification  of  Bnnte’s  Gas  Burette.— II.  von 
Jiiptner. — This  paper  requires  the  accompanying  illus¬ 
tration. 

A  New  Form  of  Gasometer.— L.  G.  de  Saint  Martin. 
— From  the  Bulletin  de  la  Societe  Chimique  de  Paris. 

A  Mercurial  Cell  as  a  Substitute  for  Caoutchouc 
Connecftions.  -II.  Michaelis. —  Two  forms  of  this  device 
are  figured  in  the  original. 

The  Acceleration  of  Evaporation  in  Capsules. — 
H.  Vogel.— The  arrangement  cannot  be  understood  with¬ 
out  the  illustration. 

Coating  for  Retorts. — E.  Schaal. — Instead  of  the 
common  mixture  of  asbestos  and  clay  the  author  recom¬ 
mends  a  soft,  moderately  thin  paste  of  infusorial  earth  and 
soluble  sodium  silicate ;  one  part  of  the  former  being 
mixed  with  4  to  4I  of  the  latter.  It  is  applied  so  as  to 
forma  coatin  ;  of  i  to  1  centimetre  in  thickness,  and 
allowed  to  dry  slowly. 

The  Preparation  of  Carbonic  Acid  Perfectly  Free 
from  Common  Aiiv-S.  Hoogewerff  and  W.  A.  van  Dorp. 
—The  authors  grind  up  chalk,  wash  it,  and  dry  it  in  the 
air.  On  adding  sulphuric  acid  of  full  strength  pure  car¬ 
bonic  anhydride  is  given  off. 

Volumetric  Determination.— A,  Belohoubek  had  for¬ 
merly  proposed  to  reduce  the  acid  solution  of  uranic  salts 
with  zinc  and  to  titrate  the  uranous  oxide  thus  formed 
with  permanganate.  According  to  his  experiments  the 
process  is  equally  practicable  in  sulphuric  and  in  hydro¬ 
chloric  solutions.  Follenius  subsequently  proved  that  if 
much  hydrochloric  acid  is  present  the  result  is  too  high 
on  account  of  the  liberation  of  chlorine.  Clemens  Zim- 
mermann  found  that  the  uranic  salts  in  a  sulphuric  solution 
are  reduced  by  zinc  to  uranous  salts  and  can  be  very  ac¬ 
curately  determined  by  means  of  permanganate.  The  de¬ 
termination  in  hydrochloric  solutions  is  pra&ically  only 
wiien  the  air  is  excluded  during  titration,  and  the  disturbing 
influence  of  the  hydrochloric  acid  is  obviated  by  an  ad¬ 
dition  of  manganous  sulphate.  He  operates  as  follows  :— 
The  uranium  compound  is  heated  with  hydrochloric  acid 
and  zinc  in  a  small  flask  fitted  with  a  Bunsen  valve.  The 
yellow  colour  of  the  solution  passes  into  green,  dirty  green, 
dirty  brown,  and  finally  into  a  splendid  red.  The  re¬ 
duction  is  then  complete.  A  quantity  of  permanganate, 
more  than  is  required,  is  poured  into  a  capsule,  strongly 
acidified  with  sulphuric  acid,  manganous  sulphate  is 
added,  and  the  hot  reduced  solution  is  poured  rapidly  into 
this  mixture.  1  he  excess  of  permanganate  is  removed  by 
means  of  a  standard  solution  of  ferrous  sulphate,  and  the 
liquid  is  finally  titrated  with  permanganate.  The  same 
author  bases  a  volumetric  process  for  the  determination  of 
uranium  compounds  upon  the  lollowing  readions  : — If  a 
uranous  solution  is  mixed  with  an  acidified  solution  of 
potassium  dichromate  the  uranous  salt  is  rapidly  oxidised, 
whilst  iodine  is  liberated  from  potassium  iodide  and  de¬ 
termined  by  means  of  a  solution  of  sodium  hyposulphite. 
The  solution  to  be  titrated  is  placed  in*a  porcelain  capsule, 
acidified  with  hydrochloric  acid,  mixed  with  an  excess  of 
a  dichromate  solution  of  known  strength,  diluted  with  water 
to  about  150  c.c.,  and  an  aqueous  solution  of  potassium 
iodide  is  added,  stirring  constantly.  The  liberated  iodine 
is  determined  by  means  of  a  standard  solution  of  hypo¬ 
sulphite  of  known  strength  in  presence  of  starch  paste,  and 
very  dilute  iodine  solution  of  known  strength  is  added 
until  the  blue  iodide  of  starch  is  formed. 

Separation  of  Nickel  from  Cobalt.— G.  Delraux  and 
G.  Vortmann. — Already  inserted. 

The  Occurrence  of  Pyridine  in  Commercial 
Ammonia. — H.  Ost. — From  the  Journal  fur  Praktische 

C  hemic. 


Chemical  Notices  from  Foreign  Sources. 


Chemical  News,  I 
August  8,  1884.  f 


A  Reminiscence  of  Dr.  Dalton. 


THE  CHEMICAL  NEWS. 


Vol.  L.  No.  1289. 


A  REMINISCENCE  OF  DR.  DALTON.* 

By  CHARLES  CLAY,  M.D, 

I  TmNK,  but  am  not  quite  certain,  that  it  was  in  the  year 
1816  or  1817  I  was  an  apprentice  to  Kinder  Wood,  Sur- 

iu°n’j 5I’  c' ug  S,tre®^  Manchester.  About  that  time  the 
Marsden  School  of  Medicine  began  its  operations,  of 
which  my  master  had  the  Midwifery  Class  jointly  with 
Mr  Partington..  Jordan  and  Bluntstone  on  Anatomy, 
Dalton  on  Chemistry,  Fawdington  on  Surgery,  Davies  on 
Botany,  and  some  others.  I  mention  this  as  it  has  often 
been  stated  that  the  Pine  Street  School  of  Medicine  was 
tne  nrst  m  Manchester,  which  is  not  correct. 

Among  other  lectures  I  was  advised  by  my  master  to 
attend  the  Lectures  on  Chemistry,  by  Dalton,  which  I  did. 
I  he  course  consisted  of  ten  lectures,  which  were  to  be 
extended  afterwards.  I  thus  became  a  pupil  to  Dalton. 
At  that  time  he  was  busy  experimenting  on  gases,  and  he 
asked  my  master  if  he  could  suggest  any  plan  by  which 

e  could  obtain  some  of  the  gases  of  the  coal-pits,  more 
especially  what  was  usually  called  fire-damp.  Mr.  Woud 
replied,  he  had  a  friend  in  Oldham  whose  pits  were  un¬ 
usually  troubled  with  fire-damp  and  had  had  many  serious 
explosions  ;  and  if  Dr.  Dalton  was  very  anxious  he  would 
try  hut  how  ?  The  Dr.  then  suggested  some  bottles  filled 
with  water,,  then  taken  into  the  mine  and  emptied,  and 
when  emptied  well  corked.  Mr.  Wood  said  he  thought 
he  would  send  his  apprentice  to  his  friend  with  bottles 
and  mstrudhons,  and  he  felt  sure  it  would  be  attended 
to  correctly.  I  was  then  ashed ,  and  willingly  vohmteered 
to  go.  a  J 

Four  wine  bottles,  which  the  Dr.  thought  sufficient, 
were  got,  and  a  wine  basket  that  just  held  them,  with  a 
piece  of  sealing-wax  in  my  pocket  and  four  tightly-fitting 
corks  greased  at  the  ends,  to  be  inserted.  I  started  for 
Oldham  with  the  note.  Mr.  Wood  drove  me  as  far  as 
Hollinwood  •  from  thence  I  walked  to  Oldham,  and  with 
some.difhculty  found  the  gentleman,  who  was  just  starting 
on  a  journey.  After  reading  the  note  he  smiled,  and  asked 
me. to  get  into  his  gig.  PIe  drove  right  to  the  pits,  ex¬ 
plained  the  matter  fully  to  his  manager,  and  left  me  in 
his  care.  I  he  underlooker  was  then  signalled  from  the 
pit,  and  soon  after  made  his  appearance,  black  enough 
rom  head  to  foot.  Careful  instructions  were  given  to  him 
on  taking  the  basket.  I  interfered,  and  said  I  had  come 
to  see  the  matter  myself,  and  therefore  wished  to  go  into 
the  pit.  The  manager  smiled,  and  asked  me  if  I  had  ever 
.  een  in  a  coal-pit;  I  said  no,  but  I  was  ready  to  go.  So 
m  the  end  we  prepared  to  start  ;  I  was  placed  in  the  tub 
with  the  underlooker,  who  went  with  me  one  leg  in  the 
W3  and  thS  a‘hir  0Utside’  t0  guard  the  descent,  as  there 
fjf;  ?onduamg-.rods.  On  progressing  downwards  I 
"T  -w  r0iUSTSensatl0n  as  though  I  should  be  sick,  and  I 
sffie^S  1  x7as  descending  rapidly  on  looking  at  the 

anneal  ^  P  j.  bUt  th®  Hght  failed  the  moti°n 

appeared  reversed,  as  though  I  was  going  upwards.  In  a 

felt  asCthndSr°reiI  fdt  elasticity  of  the  rope,  which 
wLVL  1  Vgh  j  el°ngated  and  contracted  alternately,  and 

reachinPJ0thUCfld  som!thl;ng  llke  sea-sickness:  on  the  tub 
leaching  the  floor  of  the  mine  I  got  out,  and  was  sur- 

cSitv  ^  tb°UtnhaITf  *  d?2en  black'faced  mortals,  full  of 

bot  ,L°  wbat  *  could  want  the™-  What  had  the 

bottles  in  them  ?  Was  it  gin  ?  My  conductor  replied 

Nobhut  water  »  ;  loud  laughter  followed.  “  Neaw,  lads,’’’ 
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says  the  conductor,  “  look  handy;  two  of  you  go  with  me 
fo/orders  ^  M  ^  ^  Wth  Candles>  and  then  stop 

The  conductor  took  the  basket  preceded  by  one  of  the 

™£n‘  1  nf°J  °red’  aund  a  man  folIowed  me  i  in  this  order 
.ve  marched  along  the  mine.  I  felt  the  iron  rails  beneath 
my  feet.  After  proceeding  for  a  considerable  distance  I 

Tlfprd  a  in^Se  lk^  th,under>  and  enquired  what  it  was. 
I  he  conductor  said  only  the  waggons.  “  Now,”  said  he 

stand  close  to  the  wall.”  I  had  no  sooner  done  so  when 
four  waggons  of  coal  were  pushed  past  by  lads.  We  then 
proceeded  as  before  ;  at  last  we  got  to  a  point  that  the 
conductor  called  out  Halt,  and  put  out  all  candles  but  one 
that  was  put  into  a  lump  of  clay  and  fastened  on  the  wall 
of  the  passage. 

“  Now  go  on  carefully.”  Soon  after  we  came  to  a  turn 
and.  entered  another  drift,  where  we  had  to  creep  in  a  bent 
position.  My  breathing  at  this  time  became  difficult  I 
felt  great  oppression  about  my  chest,  and  the  perspiration 
was  profuse  all  over  my  body.  The  conductor  called  out 
to  me,  He  aw  dost  feel,  lad  ?”  I  said,  “  Not  very  well  l” 
r  C°n  »he^  manage  a  bit  further  ?”  I  replied,  “  I  think 
I.can'.  then  proceeded,  but  in  a  short  time  we 

f t°Pped-  , condudtor  declared  it  was  not  safe  to  go 
further.  Neaw,  lad,”  said  he,  “  get  done  what  theaw 
has  to  do.  He  gave  me  the  basket ;  I  felt  for  the  bottles, 
took  one  and  gave  a  cork  to  one  of  the  party,  and  having 
emptied,  the  water  out  gave  the  bottle  to  be  corked  well 
instructing  him  to  force  it  in  well,  and  so  on  with  the 
other  three  bottles,  which  when  finished  I  said  I  was 

!"efd^t0i!'et^rn’  the  bottles  being  put  mouths  downwards 
into  the  basket. 

We  then  began  to  retrace  our  steps,  and  every  few 
seconds  I  felt  a  sensible  relief  in  my  breathing  Turning 
from  the  narrow  drift  into  the  main  track,  we  progressed 
more  rapidly,  until  I  could  see  a  glimmer  of  light  at  a 
distance.  It  was  the  candle  we  had  left,  and  by  the  time 
we  arrived  at  it  I  felt  no  difficulty  at  all  in  my  breathing. 

I  now  asked  the  men  to  stay  a  few  minutes.  One  held 
the  candle,  and. I  took  the  piece  of  sealing-wax  out  of  mv 
P°cket>  melted  it  at  the  candle,— having  first  cut  the  cork 
oft  level,—  smeared  it  over  with  the  wax.  We  then  pro¬ 
ceeded,  and  soon  arrived  at  the  bottom  of  the  shaft 
Five  or  six  miners,  now  full  of  curiosity,  crowded  round’ 
°„e  said  “  That's  a  queer  go,  bringing Water  a, Id  S“„g 
nowt  back.  .  “Aye,”  said  another,  “and  corking  noi&t 
down  as  if  it  would  jump  out.”  These  remarks  were 
cut  short  by  my  conductor  telling  me  to  get  into  the  tub 
basket  and  all.  The  signal  given  we  mounted,  and  left 
our  curiosity  mongers  no  wiser. 

The  same  sensations  accompanied  me  up  as  on  the  way 
down,  and  when  we  emerged  from  the  pit’s  mouth  the  sun 
was  shining  brilliantly,  and  the  more  so  it  appeared  from 
being  in  the  dark  regions  for  some  hour  and  a  half;  the 
daylight  was  to  me  a  pleasurable  surprise  and  delight  I 
experienced  a  similar  sight  in  after  years  on  emerging 
from  the  Peak  Cavern  in  Derbyshire,  after  a  lon^  visit  in 
its  interior,  on  rounding  the  angle  of  a  rock  and" coming 
suddenly  to  where  the  light  came  streaming  in.  But  to 
my  narrative :  the  underlooker  gave  an  account  to  the 
banksman,  who  remarked  that  I  should  make  a  collier  in 
time  ;  then  sent  a  lad  with  me  to  carry  the  basket  and 
show  me  the  way  to  Manchester  Street,  in  Oldham. 
Having  arrived  there,  I  looked  about  me  to  see  if  there 
was  any  way  of  riding  to  Manchester;  seeing  none  I 
trudged  along  homewards.  After  I  had  gone  a  mile  or’ so 
I  saw  a  stand  coach,  with  the  horse’s  head  towards  Man¬ 
chester,  standing,  at  a  public-house  door.  I  went  in  and 
asked  the  driver  if  he  would  give  me  a  lift  to  Manchester 
He  asked  me  in  return  “  If  I  saw  any  green  in  his  eye  ?” 
After  he  had  perpetrated  his  joke  he  told  me  he  would 
take  me  for  five  shillings.  I  said  I  had  no  five*  shillings 
to  spend,  but  if  he  would  take  me  and  the  basket  to  si 
King  St.,  Manchester,  I  would  give  him  half  a  crown’ 
After  some  demur  he  said  “Well,  get  in”;  and  off  we 
set,  and  a  weary  ride  I  got.  He  stopped  at  almost  every 
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public-house  either  to  drink  or  let  his  horse  drink.  In 
two  hours  I  landed  safely  in  King  Street.  Mr.  Wood  was 
delighted  and  laughed  heartily  at  my  account,  paid  the 
man  his  two  shillings  and  sixpence,  and  sent  me  to  wash 
and  refresh  myself.  When  that  was  done  I  was  sent  to 
George  Street  with  my  bottles.  The  Dodtor  received  me 
very  kindly,  and  the  quiet  twinkle  of  his  eye  showed  his 
satisfaction,  which  was  greatly  increased  when  he  learned 
the  particulars  of  my  travels.  He  eyed  the  bottles  with 
great  satisfaction  ;  he  looked  at  the  corks  closely  sealed, 
and  seemed  puzzled.  I  asked  him  what  he  was  going  to 
do  with  them  ?  “  Well,”  he  said,  “  I  am  thinking  how  I 

am  to  get  the  corks  out  without  mixing  it,  more  or  less, 
with  the  atmosphere.  I  want  to  put  the  air  into  that  re¬ 
ceiver  on  the  shelf  of  that  pneumatic  trough.”  I  said,  “  I 
think  I  could  do  it.”  He  looked  at  me  and  said,  “  How?” 
I  said,  “  File  the  bottle-neck  round,  and  then  a  smart  tap 
under  the  water  I  think  will  do  it.”  He  said  “  Capital, 
thou  shalt  try.”  He  gave  me  some  coppers  to  fetch  a 
file,  and  I  soon  filed  a  bottle-neck  round,  then  held  it  un¬ 
der  the  shelf  of  the  pneumatic  trough,  a  gentle  tap  with 
the  handle  of  a  knife,  and  the  air-bubbles  very  speedily  rose 
into  the  receiver.  The  other  bottles  were  beheaded,  and 
verv  soon  I  took  leave  of  the  Dodtor,  who  was  apparently 
well  pleased,  and  on  parting  said,  if  there  was  anything 
in  his  ledtures  which  I  did  not  understand,  he  wished  me 
not  to  hesitate,  but  ask  him,  and  he  would  always  wil¬ 
lingly  assist  me,  and  he  was  as  good  as  his  word  ;  in  faCt, 
he  showed  me  many  little  kindnesses  afterwards,  and  so 
ends  my  small  reminiscence  of  Dr.  Dalton. 


DETECTION  AND  DETERMINATION  OF  PICRIC 

ACID. 

By  G.  CHRISTEL. 


This  compound  forms  yellowish  white  leaflets  which  take 
up  ammonia  on  exposure  to  the  air  and  assume  a  deep 
yellow  colour.  The  solutions  of  tri-nitrophenol  in  dilute 
acids,  in  chloroform,  and  carbon  disulphide  are  colourless. 
If  the  solution  in  chloroform  is  evaporated  to  dryness 
there  remains  a  colourless  residue  which  is  coloured  deep 
yellow  by  a  drop  of  water.  If  a  yellow  (ammoniacal) 
picric  acid  is  dissolved  in  a  little  water,  mixed  with  two 
or  three  volumes  of  ether,  and  shaken  up,  a  part  only  of 
the  acid  is  taken  up  by  the  ether,  and  further  additions  of 
ether  dissolve  scarcely  any  colouring  matter.  The  ad¬ 
dition  of  acetic  acid  does  not  alter  this  behaviour,  but 
after  adding  a  little  sulphuric  acid  the  entire  picric  acid 
may  be  extradted  with  ether.  Ammonia  withdraws  the 
dissolved  picric  acid  from  ether;  and  the  golden-yellow 
ammonium  picrate  is  insoluble  in  ether.  Chloroform  re¬ 
moves  only  a  part  of  picric  acid  from  its  pure  watery 
solution  or  from  one  which  has  been  acidulated  with  sul¬ 
phuric  acid.  In  searching  for  picric  acid  it  is  therefore 
best  to  acidulate  with  sulphuric  acid  and  exhaust  by 
shaking  up  with  ether. 

If  to  a  solution  of  picric  acid  or  ammonium  picrate  in 
water  we  add  neutral  lead  acetate  or  copper  sulphate 
there  is  no  precipitate,  but  on  further  adding  a  little  alkali 
(ammonia)  there  is  formed  with  lead  acetate  a  reddish 
yellow  precipitate,  and  with  copper  sulphate  a  greenish 
precipitate.  On  the  other  hand,  i-20th  milligrm.  picric 
acid  dissolved  in  5  c.c.  water  with  a  few  drops  of  basic 
lead  acetate  becomes  strongly  opalescent,  and  gives  sub¬ 
sequently  a  slight  but  distindt  yellow  precipitate.  This 
precipitate  is  decomposed  by  dilute  sulphuric  acid.  If  the 
same  precipitate  is  submitted  to  prolonged  treatment  with 
water,  a  part  of  the  picric  acid  is  dissolved,  whilst  there 
remains  an  apparently  more  basic  compound  of  a  deep 
orange-yellow- 

The  yellow  colouring-matters  of  Quercus  tinctoria 
(quercitron  bark)  an$'  of  Broussonetia  tinctoria  (fustic) 
behave  in  a  similar  manner  with  the  salts  of  lead.  These 
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and  analogous  colouring  matters  are  distinguished  from 
picric  acid  thus  :  they  are  neither  changed  by  potassium 
cyanide  nor  reduced  by  potassium  stannite.  Their  pre¬ 
cipitates  are  never  so  pale  yellow  as  that  of  picric  acid. 
The  soluble  aniline  yellow  of  commerce  dissolves  to  a 
reddish  yellow  liquid,  which  if  much  diluted  appears  of  a 
pure  yellow.  It  is  very  imperfedtly  precipitated  by  basic 
lead  acetate,  not  changed  by  potassium  cyanide,  but 
turned  at  once  to  a  purple  by  hydrochloric  acid. 

If  a  solution  of  tri-nitrophenol,  not  too  dilute,  is  mixed 
with  an  aqueous  solution  of  methyl  green,  there  appears  a 
green  precipitate  which  in  excess  of  water  dissolves  to  a 
bluish  green  liquid.  It  is  soluble  also  in  acetic  acid  and 
in  other  acids.  With  organic  bases  (alkaloids)  picric  acid 
gives  precipitates,  as  is  well  known,  but  they  are  not 
suitable  for  its  separation.  On  boiling  solutions  of  picric 
acid  with  permanganate  considerable  quantities  of  the 
latter  are  reduced.  If  to  an  aqueous  solution  of  picric 
acid  there  is  added  stannous  chloride,  a  yellowish  brown 
precipitate  falls  down,  but  if  a  little  ammonia  is  added,  or 
if  potassium  stannite  is  used,  the  liquid  becomes  red  from 
the  formation  of  picramic  acid.  If  to  a  solution  of  barium 
chloride  there  are  added  a  few  crystals  of  caustic  baryta 
and  a  solution  of  picric  acid,  not  too  dilute,  there  is  formed 
a  red  precipitate.  Sulphuretted  hydrogen  reddens  an 
alcoholic  solution  of  picric  acid.  The  same  effedt  is 
rapidly  produced  by  ammonium  sulphide.  By  the  adtion 
of  zinc  and  dilute  sulphuric  acid  upon  picric  acid  there  is 
formed  a  yellowish  red  turbid  liquid.  If  this  is  decanted 
off  from  the  zinc,  mixed  with  an  excess  of  alcohol  (ethylic), 
allowed  to  stand  for  some  time  and  filtered,  the  liquid 
becomes  greenish,  and  changes  first  to  a  violet-blue  and 
then  to  a  reddish  violet.  If  even  a  very  small  quantity  of 
picric  acid  (much  less  than  1  milligrm.)  or  of  an  alkaline 
picrate  is  heated  with  hydrochloric  acid  and  stannous 
chloride,  allowed  to  cool,  a  trace  of  potassium  chlorate 
added  to  the  mixture  slightly  heated,  the  liquid  becomes 
first  greenish  yellow  and  then  a  fine  blue,  but  an  exceed¬ 
ingly  trifling  excess  of  potassium  chlorate  destroys  the 
colour.  In  presence  of  organic  matter  this  readtion  is  not 
distindt.  One  of  the  most  sensitive  and  trustworthy  re- 
adtions  is  the  well-known  transformation  of  picric  acid 
into  red  phenyl-purpuric  acid  on  heating  with  potassium 
cyanide.  Tri-nitrocresol,  in  like  manner,  forms  cresyl- 
purpuric  acid  on  treatment  with  potassium  cyanide.  If  an 
aqueous  solution  of  picric  acid,  not  quite  saturated,  is 
mixed  with  potassium  sulphocyanide  and  the  mixture 
heated,  there  appear  in  the  liquid  (which  at  first  remained 
clear)  numerous  yellow  crystalline  needles,  which  refledt 
incident  light  with  splendid  green  and  red  colours.  If  the 
crystals  are  separated  from  the  liquid,  dried,  and  touched 
with  an  incandescent  body  they  explode  with  extreme 
violence.  Nitrogenous  tissues  (wool,  silk)  take  a  per¬ 
manent  yellow  in  an  aqueous  solution  of  picric  acid  ;  ab¬ 
solute  alcohol,  hydrochloric  acid,  dilute  caustic  alkalies, 
and  aqueous  ammonia  withdraw  the  picric  acid,  partially 
or  entirely,  from  such  tissues.  The  residue  from  the 
evaporation  of  the  ammoniacal  solution  thus  obtained  is 
particularly  fitted  for  the  basic  acetate  of  lead  readtion  and 
for  that  with  potassium  cyanide.  Animal  charcoal,  if 
added  in  small  quantities  to  a  solution  of  picric  acid,  does 
not  decolourise  it,  but  larger  quantities  entirely  withdraw 
picric  acid  from  its  solutions. 

To  detedt  picric  acid  in  beer  Christel  evaporates  200  c.c. 
to  the  consistence  of  a  syrup  ;  introduces  the  residue  into 
a  small  flask,  adds  50  c.c.  of  alcohol  at  go  per  cent,  lets  it 
stand  for  twenty-four  hours,  during  which  the  whole  is  re¬ 
peatedly  well  shaken  up,  filters,  extradts  again  with  30 
c.c.  alcohol,  evaporates  the  mixed  filtrates  to  the  consis¬ 
tence  of  a  syrup,  adds  to  the  residue  4  to  5  drops  of  dilute 
sulphuric  acid  (1:3),  and  then  mixes  it  with  5  to  6  volumes 
'  of  ether  in  a  test-tube  closedwith  a  cork.  After  the  mixture 
has  undergone  strong  and  prolonged  shaking  the  ether  is 
decanted,  2  or  3  drops  of  sulphuric  acid  are  added  to  the 
residue,  which  is  again  shaken  out  with  ether.  The  mixed 
ethereal  solutions  are  evaporated  in  a  porcelain  capsule 
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at  common  temperatures,  the  residue  is  diluted  with  water 
to  5  to  io  c.c.,  filtered,  and  neutralised  with  ammonia. 
The  solution  thus  obtained  can  be  further  tested  as  above. 
Christel  determines  picric  acid  colorimetrically,  com¬ 
paring  the  intensity  of  the  colour  of  a  solution  of  phenyl- 
purpuric  acid  obtained  from  the  substance  under  examin¬ 
ation  with  the  intensity  of  solutions  prepared  simulta¬ 
neously  and  under  the  same  conditions  from  different  but 
known  quantities  of  picric  acid.  This  procedure  admits 
of  determinations  as  close  as  i  milligrm.  picric  acid  in  ioo 
c,c>  Zeitschrift  f.  Analytische  Chemie  and  Archiv.  dev 
Pharmacie. 
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does  not  completely  distil  at  200°  in  a  vacuum.  This 
mixture  consists  of  condensation  produds,  and  yields  no 
satisfactory  results,  as  it  cannot  well  be  fractionated,  and 
does  not  solidify  in  a  freezing  mixture. 

Pure  dibenzyl  melts  at  52-5°  to  53°,  and  boils  at  2790, 
under  a  pressure  of  767  millimetres,  the  thermometer 
being  entirely  immersed  in  the  vapour.  This  boiling- 
point  is  lower  than  that  given  by  Cannizaro  and  Rossi 
(284°),  and  higher  than  that  indicated  by  Fittig  (2720). 


ON  THE 

FORMATION  OF  DIBENZYL  BY  THE  ACTION 
OF  ETHYLENE  CHLORIDE  ON  BENZOL  IN 
THE  PRESENCE  OF  ALUMINIUM  CHLORIDE.* 
By  WILLIAM  H.  GREENE. 

By  a  series  of  the  most  remarkable  chemical  investiga¬ 
tions  of  late  years  MM.  Friedel  and  Crafts  have  shown 
that  the  radicles  of  the  saturated  hydrocarbons  can  be 
grafted  upon  the  benzol  nucleus  by  the  action  of  aluminium 
chloride  upon  a  mixture  of  benzol  and  the  monatomic 
chlorides,  bromides,  &c.  Thus,  on  passing  methyl  chloride 
into  benzol  in  which  aluminium  chloride  is  suspended,  all 
of  the  methyl  derivatives  of  benzol,  from  toluol  to  hexa- 
methyl  benzol,  may  be  formed,  according  to  the  propor¬ 
tions  of  benzol  and  methyl  chloride  which  are  brought 
into  contaft.  In  the  same  manner  the  ethyl,  propyl,  and 
other  derivatives  of  benzol  may  be  obtained  abundantly. 

In  these  reactions  hydrochloric  acid  is  disengaged,  and 
the  explanation  proposed  by  Friedel  and  Crafts  supposes 
the  reaction  to  take  place  in  two  phases : — In  the  first  a 
compound  of  benzol  and  aluminium  chloride  is  formed 
with  elimination  of  hydrochloric  acid  : — 

C6H6+A12C16  =  C6HS.A12C15  +  HC1. 

In  the  second  the  aluminium-benzol  compound  reads  upon 
the  monatomic  chloride  present,  the  organic  radicle  enter¬ 
ing  the  benzol  nucleus,  and  aluminium  chloride  being 
re-formed: —  0 

C6H5.  Al2Cl5  -)-  CH3CI  =  C6H5.CH3  +  Al2Cl6. 

A  small  quantity  of  aluminium  chloride  serves  for  the 
preparation  of  an  indefinite  quantity  of  the  new  hydro¬ 
carbon, 

By  the  adion  of  aluminium  chloride  on  the  monatomic 
chlorides  alone,  hydrochloric  acid  is  also  eliminated,  and 
the  radicle  is  condensed.  Hence  the  readion  which 
would  take  place  between  benzol  and  a  polyatomic  chloride 
under  the  same  circumstances  cannot  be  entirely  foreseen. 
It  seems  possible  that  in  the  case  of  ethylene  chloride,  for 
example,  both  atoms  of  chlorine  might  be  replaced  by 
phenyl  groups  ;  but  it  would  seem  more  probable  that, 
after  the  first  substitution,  one  molecule  of  hydrochloric 
acid  would  be  removed  from  the  ethylene  chloride,  and 
that  a  more  condensed  hydrocarbon,  styrol,  would  be 
formed.  However,  the  first  readion  is  that  which  adually 
occurs. 

When  aluminium  chloride  is  introduced  into  a  mixture 
of  benzol  and  ethylene  chloride  the  readion  begins  in  the 
cold,  and  becomes  energetic  on  the  application  of  heat. 
Hydrochloric  acid  is  disengaged  abundantly :  when  the 
readion  has  ceased  the  mixture  is  thrown  into  water  to 
separate  the  aluminium  chloride,  and  the  oily  liquor  which 
separates  is  heated  with  alcoholic  potassium  hydrate,  in 
Older  to  decompose  any  remaining  ethylene  chloride. 

•  ,er ‘.washing  and  drying  the  produd  it  yields,  on  frac- 
tional  distillation,  very  nearly  the  theoretical  quantity  of 
dibenzyl ;  after  which  a  thick  oily  mixture  remains,  which 
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In  a  note  published  in  the  Bulletin  de  la  Societe  Chimique 
(32,  164),  M.  Loir  states  that  aceto-benzoic  anhydride  pre¬ 
pared  by  the  adion  of  benzoyl  chloride  on  sodium  acetate 
is  decomposed  by  hydrochloric  acid  at  130°,  into  acetyl 
chloride  and  benzoic  acid,  while  at  140°  chlorine  converts 
it  into  acetyl-chloride  and  chloro-benzoic  acid  ;  under  the 
same  circumstances  the  anhydride  made  by  the  readion 
of  acetyl-chloride  with  sodium  benzoate  yields  nothing, 
but  at  1600  hydrochloric  acid  converts  it  into  bezoyl 
chloride  and  acetic  acid— with  chlorine  at  170°  it  yields 
benzoyl  chloride  and  chlor- acetic  acid. 

These  readions  appeared  extremely  improbable.  Aceto- 
benzoic  anhydride  begins  to  decompose  at  a  temperature 
below  150°  into  acetic  anhydride  and  benzoic  anhydride  ; 
at  temperatures  near  this  point  it  should  ad  with  reagents 
as  would  a  mixture  of  the  two  anhydrides.  Besides  this, 
M.  Loir  determined  the  nature  of  his  decomposition  pro- 
duds  by  putting  them  in  water,  and  did  not,  it  appears, 
attempt  to  fradionate  his  distillates  in  any  manner. 
Acetic  anhydride  is  decomposed  by  hydrochloric  acid  at 
ordinary  temperatures,  and  aceto-benzoic  anhydride,  a  less 
stable  compound,  would  hardly  withstand  the  adion  of 
the  same  reagent  at  temperatures  near  ioo°. 

I  have  repeated  the  experiments  of  M.  Loir  with  the 
following  results : — 

If  dry  hydrochloric  acid  be  passed  into  aceto-benzoic 
anhydride  at  ordinary  temperatures,  the  readion  is  the 
same,  by  whichever  process  the  anhydride  may  have  been 
prepared;  benzoic  acid  is  deposited,  and  the  tube  con¬ 
veying  the  hydrochloric  acid  becomes  obstruded.  On 
raising  the  temperature,  acetyl-chloride  begins  to  distil  at 
550  to  6o°,  and  the  produd  obtained  up  to  130°  is  a  mixture 
of  acetyl-chloride  and  acetic  acid.  If  the  heat  be  raised 
much  above  130°,  and  the  current  of  hydrochloric  acid 
rapid,  a  small  quantity  of  benzoyl-chloride  is  carried  over 
and  will  be  found  in  the  distillate.  The  residue  in  the 
apparatus  consists  of  benzoyl-chloride  and  benzoic  acid. 
If  the  anhydride  be  heated  to  130°,  or  any  other  temper¬ 
ature,  before  passing  the  hydrochloric  acid,  the  readion 
is  the  same  with  the  anhydride  prepared  by  each  process. 
However,  it  seems  that  the  lower  the  temperature  the 
greater  the  proportions  of  acetyl-chloride  and  benzoic  acid 
which  are  formed,  while  at  higher  temperatures  (130  to 
1500)  the  readion  yields  acetyl-chloride,  acetic  acid, 
benzoyl-chloride,  and  benzoic  acid  in  about  equivalent 
proportions. 

Chlorine  ads  in  an  analogous  manner;  the  produds 
are  the  same  in  whichever  manner  the  anhydride  may 
have  been  prepared;  but  with  the  exception  of  the  acetyl- 
chloride,  these  produds  are  more  difficult  to  separate  than 
those  formed  in  the  readion  with  hydrochloric  acid.  In¬ 
deed,  chloracetic  acid  boils  at  about  1860,  and  benzoyl- 
chloride  at  198’;  yet,  in  the  experiments  of  M.  Loir,  the 
latter  compound  seems  to  have  distilled  over  first,  leaving 
the  chloracetic  acid  in  the  retort.  At  temperatures  near 
150°  the  produds  of  this  readion  are  acetyl-chloride, 
chloracetic  acid,  benzoyl-chloride,  and  o-chloro-benzoic 
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acid ;  at  lower  temperatures  the  principal  products  are 
acetyl-chloride  and  chloro-benzoic  acid. 

From  his  experiments  M.  Loir  concludes  that  the  con¬ 
stitution  of  benzoyl  acetate  differs  from  that  of  acetyl- 
benzoate  ;  but  the  results  of  these  experiments  being 
erroneous,  such  a  conclusion  is  unsustained.  The  bodies 
thus  named  are  identical,  all  of  their  reactions  under  the 
same  conditions  are  the  same,  and  they  must  be  repre¬ 
sented  by  the  same  rational  formula. — American  Chemical 
Journal. 
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in  hydrogen  with  special  precautions.  In  the  residue  the 
iridium  and  the  potassium  chloride  were  separated  after 
the  usual  method,  and  both  were  estimated.  Eight  ana¬ 
lyses  gave  the  following  results,  expressed  in  percent¬ 
ages  : — 


Ir. 

2KCI. 

ci*. 

39-881 

30-829 

2g-2go 

39-890 

30-842 

29-277 

39-868 

30-813 

29-300 

39-876 

30-835 

2g-28g 

39'877 

30-825 

29-287 

39-879 

30-811 

29-310 

39-882 

30-814 

29-285 

39-883 

30-792 

29-288 

Mean  39-880+0-0015  30-820430-0037  2g'2gi4;o-oo24 

From  these  data  several  values  for  the  atomic  weight 
of  iridium  may  be  calculated  : — 


OSMIUM. 

The  atomic  weight  of  this  metal  has  been  determined  by 
Berzelius  and  byFremy. 

Berzeliusf  analysed  potassium  osmichloride,  igniting  it 
in  hydrogen  like  the  corresponding  platinum  salt.  1-3165 
grms.  lost  0-3805  of  chlorine,  and  the  residue  consisted  of 
0-401  grm.  of  potassium  chloride,  with  0-535  grm.  of  os¬ 
mium,  Calculating  only  from  the  ratio  between  the  Os 
and  the  KC1,  we  have,  Os=ig8-494;  or,  if  0  =  i6,  Os  = 
i98-g5i. 

Fremy’s  determination,  +  is  based  upon  the  composition 
of  osmium  tetroxide.  No  details  as  to  weighings  or 
methods  are  given  ;  barely  the  final  result  is  stated.  This, 
if  0  =  15-9633,  is  Os  =  igg-igo.  If  0  =  i6,  Os  =  igg-648. 

Berzelius’s  work  is  evidently  entitled  to  preference,  al¬ 
though  neither  determination  is  in  any  sense  equal  to  the 
present  requirements  of  chemical  science.  The  values 
given  are  doubtless  several  units  too  high. 


IRIDIUM. 

The  only  early  determination  of  the  atomic  weight  of 
iridium  was  made  by  Berzelius, ||  who  analysed  potassium 
iridichloride  by  the  same  method  employed  with  the  plati¬ 
num  and  the  osmium  salts.  The  result  found  from  a  single 
analysis  was  not  far  from  +-=196-7.  This  is  now  known 
to  be  too  high.  I  have  not,  therefore,  thought  it  worth 
while  to  recalculate  Berzelius’s  figures,  but  give  his  esti¬ 
mation  as  it  is  stated  in  Roscoe  and  Schorlemmer’s 
“Treatise  on  Chemistry.” 

In  1878  the  matter  was  taken  up  by  Seubert,§  who  had 
at  his  disposal  150  grms.  of  pure  iridium.  From  this  he 
prepared  the  iridichlorides  of  ammonium  and  potassium, 
(N  H^)2IrCl6  and  K+rClg,  which  salts  were  made  the  basis 
of  his  determinations.  The  potassium  salt  was  dried  by 
gentle  heating  in  a  stream  of  dry  chlorine. 

Upon  ignition  of  the  ammonium  salt  in  hydrogen,  metal¬ 
lic  iridium  was  left  behind  in  white  coherent  lamina.  The 
percentages  of  metal  found  in  seven  estimations  were  as 
follows  : — 

43742 
43  725 
43745 
43  739 
43726 
43739 
43705 


Mean  43-732  +3  0-0035 

The  potassium  salt  was  also  analysed  by  decomposition 

Smithsonian  Miscellaneous  Collections.  “  The  Constants  of 
Nature.” 


t  Poggend.  A nnal.,  13,  530.  1828. 
i  Comptes  Rendus,  19,468.  Journ.f.  Prukl.  Chem.,  33, 
II  Poggend.  Annul.,  13,  435..  1828. 

§  Bey.  der  Deutch.  Cheng Gesell.,  11.  1767. 


410. 


1844. 


From,  per  cent  Ir  in  (NH4)2+Cl6 
,,  ,,  K2IrCl6  . . 

„  KC1  in  ,, 

,,  CI4  in  ,,  , . 


Ir= 192^51+0*064 
„  192-536  o-o6o 

,,  192-474  o-in 

„  192-757  0-148 


General  mean 


„  192-702  0-039 


If  0  =  i6,  this  becomes  Ir=  193-145. 


In  the  potassium  salt,  instead  of  calculating  from  the 
percentages  diredtly,  we  may  reckon  upon  the  ratios 
between  Ir  and  CI4,  and  between  Ir-  and  2KCI : — 

From  Ir  :  Cl4  ratio .  +=192-626  +  0-081 

,,  Ir  :  2KCI  ratio  ..  ..  ,,  192-514  0-044 


General  mean  ..  ..  ,,  192-539  0-039 

Or,  if  0  =  i6,  +  =  192-982. 

Again  we  may  combine  this  mean  with  the  value  derived 
from  the  ammonium  iridichloride,  and  so  estimate  the  re¬ 
lative  importance  of  the  latter  : — 

From  K2+Cl6 .  +=192-539  +  0-039 

„  (NH4)2+Cl6..  ..  ,,  192-951  0-064 


General  mean  ..  ,,  192-651  0-033 

If  0  =  r6,  this  becomes +  =  193-094. 

We  may  assume,  then,  from  all  the  fads  before  us,  that 
if  0  =  i6,  the  atomic  weight  of  iridium  varies  from  the  even 
number  193  only  within  the  limits  of  experimental  error. 


PALLADIUM. 

The  atomic  weight  of  palladium  has  been  studied  by 
Berzelius  and  by  Quintus  Icilius.  In  an  early  paper  Ber¬ 
zelius*  found  that  100  parts  of  the  metal  united  with  28-15 
of  sulphur.  Hence  Pd=  113-63,  a  result  which  is  unques¬ 
tionably  far  too  high. 

In  a  later  paperf  Berzelius  published  two  analyses  of 
potassium  palladiochloride,  K2PdCl4.  The  salt  was  decom¬ 
posed  by  ignition  in  hydrogen,  as  was  the  case  with  the 
double  chlorides  of  potassium  with  platinum,  osmium,  and 
iridium.  Reducing  his  results  to  percentages,  we  get  the 
following  composition  for  the  substance  in  question  : — 


Pd.  2KCI.  Cl2. 

32-726  46-044  21-229 

32>655  45741  21604 


Mean  32-690  45-Sg2  21-416 


From  these  percentages,  calculating  diredly,  very  dis¬ 
cordant  results  are  obtained: — 


*  Poggend.  Annul.,  8,  177.  1826. 
t  Ibid.,  13,454.  Is*8- 


ClAugIustL8)^r'}  Certain  Substances  obtained  from  Turmeric. 


63 


From  percentage  of  metal  ..  ..  Pd  =  106-612 

„  „  KC1  ..  ..  „  104-674 

„  „  Cl2  (loss)  ..  „  110-796 

Obviously,  the  only  way  to  get  satisfa&ory  figures  is  to 
calculate  from  the  ratio  between  the  Pd  and  2KCI.  Doing 
this,  we  get,  Pd=i05737  ;  or,  if  0  =  i6,  Pd  =  i05-g8i. 

This  last  value  varies  so  slightly  from  the  even  number 
106  that  the  latter  may  be  safely  used  for  all  purposes  of 
chemical  calculation. 

The  determination  made  by  Quintus  Icilius*  need  be 
given  only  for  the  sake  of  completeness.  He  ignited  potas¬ 
sium  palladiochloride  in  hydrogen,  and  found  the  follow¬ 
ing  amounts  of  residue.  His  weights  are  here  recalculated 
into  percentages  : — 

64-708 

64-965 

64-781 


Mean  64-818 

From  this  mean,  Pd=  111-879.  Upon  looking  at  the 
values  deduced  from  Berzelius’s  figures,  it  will  be  seen 
that  the  highest,  110-795,  is  calculated  from  the  chlorine 
lost  upon  igniting  the  palladiochloride.  The  same  kind 
of  error  which  vitiates  that  result  probably  affects  also 
these  data  drawn  from  the  palladiochloride. 


ON  CERTAIN  SUBSTANCES  OBTAINED  FROM 
TURMERIC. 

By  C.  LORING  JACKSON  and  A.  E.  MENKE. 

(Continued  from  vol,  xlviii.,  p.  100J 

Owing  to  the  difficulty  of  preparing  curcumin,  and  the 
very  unmanageable  nature  of  the  products  obtained  from 
it  and  from  turmerol,  we  have  not  made  as  much  pro¬ 
gress  in  the  study  of  these  substances  as  we  had  hoped. 
In  fa<5t,  we  should  not  publish  our  results  at  the  present 
time  were  it  not  that  we  cannot  continue  the  work 
together  at  all,  and  neither  of  us  will  be  able  to  return  to 
it  for  at  least  a  year ;  we  have  therefore  decided  to  col¬ 
lect  in  the  following  papers  all  the  results  we  have  obtained 
up  to  this  time,  although  many  of  them  are  very  frag¬ 
mentary,  and  others  consist  only  in  indications  which  may 
prove  useful  in  future  work. 

IV.  Curcumin. 

Action  of  Acetic  Anhydride  upon  Curcumin. 

Monacetcurcumin,  Ci4FII3(C2H30)04. — This  substance 
is  formed  by  the  addon  of  acetic  anhydride  and  fused  sodic 
acetate  on  curcumin :  probably  also  by  the  adtion  of 
acetyl  chloride.  As  has  been  stated  in  a  previous  paper,! 
it  forms  an  uninviting  brown  resin,  which  we  have  not 
as  yet  succeeded  in  bringing  into  a  crystalline  condition  ; 
but,  nevertheless,  it  can  be  obtained  in  a  state  of  purity  by 
the  following  method  : — Curcumin  is  heated  on  the  water- 
bath  with  a  slight  excess  of  acetic  anhydride  and  a  little 
fused  sodic  acetate  for  about  sixteen  hours  in  a  flask  with  I 
a  return  cooler  ;  the  dark  brown  viscous  produdt  is  then 
dissolved  in  a  little  glacial  acetic  acid  and  precipitated 
with  water.  After  repeating  the  solution  in  acetic  acid, 
and  precipitation  with  water,  the  yellowish  brown  preci¬ 
pitate  is  washed  until  free  from  acetic  acid,  and  dried  in 
vacuo. 

0-1710  grm.  of  substance  gave  0-4178  grm.  of  carbonic 
dioxide  and  0-0922  grm.  of  water. 

Calc,  for  CioHi0O5.  Found. 

Carbon..  ..  66-67  66-62 

Hydrogen  ..  5-55  5-99 

*  Die  Atomgewichte  vom  Pd,  K,  Cl,  Ag,  C,  und  H,  nach  der 
Methode  der  kleinsten  Quadrate  berechnet.”  Inaug.  Diss.  Gottingen, 
1847*  Contains  no  other  original  analyses. 

American  Chemical  Journal,  iv.,  19;  and  Proc.  Attter.  Acad., 

xvu.,  123. 


Properties. — A  viscous  brown  mass  without  definite 
melting-point,  although  it  shrinks  together  at  58°  to  6o°, 
but  it  does  not  become  fully  liquid  below  ioo°.  It  is 
soluble  in  alcohol  and  glacial  acetic  acid,  essentially  in¬ 
soluble  in  ligroine  and  carbonic  disulphide,  slightly  soluble 
in  ether  and  in  benzene  ;  but  its  solubility  in  the  latter  is 
greater  than  that  of  Curcumin.  It  dissolves  in  strong  sul¬ 
phuric  acid  with  a  blood-red  colour  like  that  produced  by 
curcumin.  Aqueous  sodic  hydrate  dissolves  it,  forming  a 
red  solution,  which  becomes  decomposed, with  the  forma¬ 
tion  of  ill-defined  black  products,  when  allowed  to  stand 
exposed  to  the  air.  A  mixture  of  alcohol  and  sodic  car¬ 
bonate  was  reddened  instantly  by  the  substance,  showing 
that  the  acetyl  group  had  replaced  the  hydrogen  of  the 
phenol  hydroxyl,  as  was  to  be  expected ;  that  is,  its  for¬ 
mula  would  be — 

C6H3(03CH3)  (0CoH30)  (CeHeCOOH). 

As  has  been  stated  already,*  the  substance  gave  unsatis¬ 
factory  results  when  submitted  to  oxidation  with  potassic 
permanganate.  . 

Diacetcurcumin,  Ci4HI2(C2H30)204. — On  one  occasion 
the  process  described  above  yielded  a  yellow  crystalline 
produdt  instead  of  the  brown  viscous  monacetcurcumin. 
The  coming  of  the  vacation  interrupted  our  work  before 
we  had  succeeded  in  determining  the  conditions  on  which 
the  formation  of  this  substance  depends,  the  few  experi¬ 
ments  which  we  had  time  to  try  giving  invariably  mon¬ 
acetcurcumin  ;  we  must,  therefore,  for  the  present,  con¬ 
fine  ourselves  to  describing  the  properties  and  analysis  of 
the  substance.  After  the  removal  of  the  acetic  anhydride 
and  sodic  acetate  by  treatment  with  water,  it  was  purified 
by  washing  with  alcohol  and  crystallisation  from  glacial 
acetic  acid,  dried  at  100°,  and  analysed. 

0-2230  grm.  of  substance  gave  0-5348  grm.  of  carbonic 
dioxide  and  o-iogo  grm.  of  water. 

Calc,  for  C18Hla06.  Found. 

Carbon..  ..  64-45  65-39 

Hydrogen  ..  5-45  5-43 

Properties. — It  crystallises  from  glacial  acetic  acid  in 
rosettes  of  a  vivid  yellow  colour  without  the  orange  shade 
of  curcumin,  which  are  made  up  of  very  characteristic 
rhombic  plates ;  melting-point  1540.  It  is  more  soluble 
in  glacial  acetic  acid  than  in  any  other  solvent,  especially 
when  the  acid  is  hot ;  less  soluble  in  alcohol  than  curcu¬ 
min  ;  slightly  soluble  in  ether  and  benzene  ;  essentially 
insoluble  in  ligroine  and  carbonic  disulphide.  "  Strong 
sulphuric  acid  dissolves  it,  becoming  blood-red  in  trans¬ 
mitted  light,  green  like  rosaniline  in  reflected  light ; 
the  red  colour  is  somewhat  more  purple  than  that 
produced  by  curcumin.  Sodic  hydrate  in  aqueous 
solution  aCts  upon  it  very  slowly,  and  not  rapidly, 
even  if  dissolved  in  dilute  alcohol.  The  red  solution  thus 
obtained  gives  with  hydrochloric  acid  a  viscous  brown 
mass  with  a  low  melting-point,  which  seems  to  be  impure 
monacetcurcumin.  Sodic  carbonate  and  alcohol  give  an 
orange  solution  looking  like  that  of  potassic  dichromate. 
According  to  the  formula  given  by  us  to  curcumin  in  our 
first  paper  this  substance  should  be  a  mixed  anhydride  of 
curcumin  and  acetic  acid,  with  the  other  acetyl  group 
attached  to  the  phenol  oxygen,  as  in  the  monacet  com¬ 
pound — a  constitution  which  would  be  expressed  by  the 
following  formula 

C6H3(OCH3)  (0C2H30)  (C6H6C00C2H30). 

That  the  carboxyl  group  is  affeCted  by  the  introduction 
of  the  second  acetyl  is  shown  by  the  faCt  that  alkaline  re¬ 
agents  aCt  upon  it  only  after  some  time,  and  then  evidently 
decompose  it ;  whereas  the  monacet  compound  is  attacked 
by  them  instantly,  and  the  aCtion  consists  only  in  the  for¬ 
mation  of  a  salt ;  but,  on  the  other  hand,  the  substance  is 
more  stable  than  acid  anhydrides  are  usually,  as  is  shown 


*  Loc.  cit. 
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by  this  very  adtion  with  alkalies,  and  by  the  fadt  that  it  can 
be  boiled  with  water  for  many  hours  without  undergoing 
any  change  in  melting-point  or  the  formation  of  any 
soluble  acid. 

Action  of  Phosphoric  Oxychloride  on  Cur  cumin. 

Of  all  the  readtions  of  curcumin  which  we  have  observed 
this  is  by  far  the  most  striking,  and  we  have  decided 
therefore  to  describe  it  at  some  length,  although  we  have 
not  succeded  in  determining  the  nature  of  the  substance 
formed.  If  a  few  drops  of  phosphoric  oxychloride  are 
added  to  some  curcumin  suspended  in  ligroine,  its  orange- 
yellow  colour  is  converted  instantly  into  a  rich  reddish 
purple,  which  in  refledted  light  appears  bronze-green  with 
a  metallic  lustre,  between  the  colours  of  rosaniline  and 
Hofmann’s  violet.  To  prepare  the  substance  in  quantity 
the  curcumin  was  rubbed  in  a  mortar  with  phosphoric  oxy¬ 
chloride  diluted  with  ligroine  and  afterward  washed 
repeatedly  with  ligroine  ;  the  dark  purple  viscous  mass 
thus  obtained  was  dried  in  a  desiccator  over  sulphuric 
acid,  lime,  and  paraffin.  This  treatment,  the  best  which 
we  could  devise,  was  usually  far  from  effedtual,  as  in 
every  case  but  one  the  substance  contained  phosphorus, 
and  was  invariably  converted  during  drying  into  a  black 
mass  having  very  different  properties  from  the  purple 
viscous  substance  at  first  obtained.  The  analysis  of  the 
substance  free  from  phosphorus  gave  results  less  than  one 
per  cent  higher  than  those  required  by  curcumin,  and  this 
was  confirmed  by  the  analysis  of  one  of  the  preparations 
containing  phosphorus,  after  the  phosphorus  present  had 
been  calculated  as  phosphoric  acid,  and  subtracted  from 
the  weight  of  the  substance. 

The  properties  of  the  purple  produdt  are  quite  as 
striking  as  its  formation  from  curcumin,  for  the  addition 
of  water  converts  it  again  into  curcumin,  and  the  change 
from  purple  to  orange-yellow  is  instantaneous.  That 
curcumin  was  formed  in  this  case  was  shown  by  the 
melting-point,  178°.  Alcohol  also  changes  the  colour  in¬ 
stantly  from  purple  to  yellow,  but  the  product  is  much 
more  soluble  in  alcohol  than  curcumin,  and  is  possibly  its 
ethyl-ether.  Ether  adts  in  the  same  way,  leaving  on  eva¬ 
poration  a  viscous  red  mass;  in  ligroine  and  benzene  it  is 
essentially  insoluble.  By  standing  even  in  a  desiccator 
it  is  gradually  decomposed- -more  rapidly  at  ioo°— into  a 
black  mass,  which  is  unaffected  by  water,  but  soluble  in 
alcohol  or  sodir.  hydrate,  forming  dark  solutions.  Owing 
to  the  uninviting  properties  of  this  decomposition  product 
it  was  not  studied  further. 

It  is  highly  probable  that  the  blood-red  colour  imparted 
to  strong  sulphuric  acid  by  curcumin  is  due  to  this  sub 
stance,  as  curcumin  is  deposited  when  this  solution  is 
diluted.  As  to  the  nature  of  the  purple  substance  our 
analyses  show  nothing ;  but  its  easy  conversion  into  cur¬ 
cumin  by  the  addition  of  water  indicates  that  it  is  an  an¬ 
hydride,  and  we  are  inclined  to  believe  that  the  carboxyl 
of  the  curcumin  alone  is  involved  in  the  reaction,  because 
we  obtained  a  similar  but  somewhat  redder  colour  when 
monacetcui  cumin  was  treated  with  phosphoric  oxychloride. 

In  our  first  paper  on  curcumin  we  assigned  to  it  the  for¬ 
mula  C6H3(OH)(OCH3)(C6H6COOH).  Our  work  since 
then  has  been  directed  toward  the  determination  of  the 
structure  of  the  side-chain  C6H6COOH,  and,  although  we 
have  not  succeeded  in  proving  anything  about  it  definitely, 
we  may  be  allowed  to  state  that  our  results  can  be  ex¬ 
plained  by  the  assumptions  that  the  carboxyl  is  attached 
to  the  carbon  atom  next  but  one  to  the  benzene  ring,  and 
that  in  the  remainder  of  the  side-chain  some  of  the  carbon 
atoms  are  united  to  form  a  rim*. 

e> 

Turmerol. 

In  our  first  paper  on  this  subject  we  mentioned  that, 
although  turmerol  is  converted  into  terephthalic  acid  by 
treatment  with  an  excess  of  a  hot  solution  of  potassic 
permanganate,  the  same  reagent  produces,  when  cold  and 
not  in  excess,  one  or  more  apparently  new  acids.  In  the 


following  paper  we  describe  our  study  of  the  product  of 
this  reaction,  a  complex  mixture  of  acids,  from  which  we 
have  succeeded  in  isolating  two  new  acids — one  having  the 
formula  CnHI4P2,  which  we  propose  to  call  turmeric 
acid  ;  the  other  either  Ci0HI2O4,  or  CioH1004,  to  which 
we  would  give  the  name  apoturmeric  acid. 

In  order  to  obtain  this  product  a  little  turmerol  was 
allowed  to  stand  at  ordinary  temperatures  with  a  mode¬ 
rately  strong  solution  of  pot  issic  permanganate  until  the 
latter  was  reduced.  The  operation  was  carried  on  in  large 
beakers,  and  the  yield  seemed  to  be  better  when  not  more 
than  500  c.c.  of  permanganate  solution  were  used  in  each 
oxidation  than  when  larger  quantities  were  employed  : 
with  this  amount  the  action  came  to  an  end  in  about  three 
days.  After  the  liquid  had  become  colourless,  the  oxide 
of  manganese  and  unaltered  oil  were  removed  by  filtration 
and  again  treated  with  permanganate  solution  ;  this  treat¬ 
ment  being  repeated  until  the  permanganate  ceased  to 
act,  when  it  was  found  that  the  oxide  of  manganese  was 
essentially  free  from  organic  matter,  and  therefore  that  the 
entire  product  was  contained  in  the  aqueous  filtrate.  The 
mixed  filtrates  from  a  number  of  operations  were  then 
concentrated  on  the  water-bath,  acidified  with  sulphuric 
acid,  extracted  several  times  with  ether,  and  the  extract, 
a  black  tarry  liquid,  distilled  with  steam,  when  a  yellow 
oil  (A)  passed  over  with  tome  difficulty;  this  was  mostly 
turmeric  acid.  The  residue  in  the  flask  (B)  contained  a 
tarry  substance  and  apoturmeric  acid,  which  not  infre¬ 
quently  separated  in  white  crystals  as  the  solution 
cooled. 

Upon  distilling  with  steam  the  solution  left  after  extrac¬ 
tion  with  ether  it  yielded  a  strongly  acid  distillate  con¬ 
taining  a  little  of  the  yellow  oily  acid,  from  which  it  was 
freed  in  great  part  by  extracting  it  five  times  with  ether. 
It  was  then  boiled  with  baric  carbonate  to  convert  it  into 
a  barium  salt,  which  crystallised,  after  it  bad  evaporated 
spontaneously  nearly  to  dryness.  The  crystals,  freed 
from  mother-liquor  by  pressure  between  filter-paper,  were 
nearly  pure  baric  acetate,  as  shown  by  the  following 
analysis  : — 

,ri745  grms.  of  the  air-dried  salt  lost  0*0661  grm.  when 
dried  at  100°. 


Water . 

ri038  grms. 
sulphate. 


Barium 


Calculated  for  „  . 

Ba(C„B30„),.H„0.  found. 

..  ..  6-59'  '  5-63 

of  the  dried  salt  gave  o  9974  grm.  of  baric 


Calculated  for 
Ba(C2H302)2. 

53.73 


Found. 

53-13 


As,  however,  a  solution  of  the  silver  salt  blackened  much 
more  easily  than  argentic  acetate  should,  and  crystallised 
at  first  in  balls  made  up  of  radiating  needles,  although  after 
one  or  two  re-crystallisations  attended  by  blackening  it 
gave  the  flattened  needles  characteristic  of  argentic 
acetate,  we  suspected  that  there  might  be  some  other  acid 
present,  the  barium  salt  of  which  had  been  removed  in 
the  mother-liquors,  and  resorted  to  fractional  acidification 
with  sulphuric  acid  to  settle  this  point.  For  this 
purpose  a  quantity  of  the  acid  distillate,  after  treatment 
with  ether,  was  converted  into  the  calcium  salt  and 
treated  with  one-third  of  the  amount  of  sulphuric  acid 
necessary  to  set  free  all  the  acid  it  contained.  It  was 
then  distilled  with  steam  as  long  as  the  distillate 
showed  an  acid  reaction.  The  residue  in  the  flask  was 
treated  twice  successively  with  the  same  amounts  of  sul¬ 
phuric  acid,  and  the  first  and  third  fractional  distillates 
converted  into  calcium  salts. 

I-  °'3582  grm.  of  salt  from  the  first  fraction  gave  o’28g4 
grm.  of  calcic  sulphate. 

II.  0*2281  grm.  of  salt  from  the  third  fraction  gave 
0*1980  grm.  of  calcic  sulphate. 


Calculated  Found.  Calculated 

lor  v - ..  for 

Ca(C2H302)2.  I.  II.  Ca(C3HA02)2. 

Calcium  ..  25*32  23*76  25*54  2150 
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From  these  numbers  it  appears  that  there  is  no  large 
amount  of  any  acid  except  acetic  present,  and  the  black¬ 
ening  and  different  crystalline  forms  of  the  silver  salt  were 
probably  due  to  a  trace  of  turmeric  acid  which  could  not 
be  removed  by  ether. 

As  it  was  possible  that  a  neutral  .adtone  might  have 
been  formed,  a  portion  of  the  acid  liquid  was  boiled  with 
baric  carbonate,  distilled  with  steam,  and  the  neutral  dis- 
tillate  boiled  with  baric  hydrate  for  some  time  ;  as  after 
removing  the  baric  hydrate  with  carbonic  dioxide  there 
was  no  lesidue  on  evaporation,  no  ladtone  was  formed. 

The  formation  of  carbonic  dioxide  was  determined  by 
a  special  experiment,  in  which  a  portion  of  turmerol  was 
oxidised  out  of  contadt  with  the  air;  upon  acidifying  with 
sulphuiic  acid  a  gas  was  given  off,  which  gave  a  copious 
white  precipitate  with  lime-water. 

A.  Study  of  the  Distillate  obtained  from  the  Ether  Extract 

with  Steam. 

This  consisted  principally  of  water,  with  a  few  yellow 
or  brown  oil-drops  floating  in  it.  It  was  extracted  with 
ethei,  and  the  extradt,  which  had  acid  properties,  boiled 
with  water  and  calcic  carbonate.  The  solution  of  a  cal¬ 
cium  salt  thus  obtained,  when  allowed  to  evaporate  spon¬ 
taneously,  deposited  spherical  coiledtions  of  white  needles 
and  a  yellow  viscous  substance  somewhat  more  soluble 
than  the  crystals. 

The  crystalline  body  proved  to  be  the  calcium  salt  of 
the  new  acid,  which  we  have  called  turmeric  acid,  after  it 
had  been  purified  by  repeated  crystallisation  from  water 
which  is  tedious  in  the  highest  degree,  as  all  the  solutions 
and  evaporations  have  to  be  carried  on  at  ordinary  tem- 
.  peratures ;  in  fadt,  it  took  us  more  than  a  year  and  a  half 
to  prepare  and  purify  the  4  or  5  grms.  of  this  substance 
which  have  served  for  the  present  research. 

In  regard  to  the  nature  of  the  viscous  non-ciystalline 
salt  we  cannot  speak  with  certainty,  as  we  were  unable  to 
obtain  it  free  from  calcic  turmerate ;  but  we  are  of  the 
opinion  that  it  is  a  salt  of  an  isomeric  acid,  as  an  analysis 
ot  the  salt,  which  had  not  been  purified  by  crystallisation 
gave  8-12  per  cent  of  calcium  instead  of  8-93  calculated 
for  calcic  turmerate,  and  the  acid  set  free  from  the  amor¬ 
phous  salt  remained  liquid  even  at  -50,  while  turmeric 
acid  solidifies  at  ordinary  temperatures. 

The  total  yield  of  mixed  calcium  salts  cannot  be  more 
than  1  or  2  per  cent  of  the  turmerol  oxidised,  and  the 
pioportion  of  amorphhus  salt  in  this  produdt  is  compara¬ 
tively  small. 

Turmeric  Acid ,  CuHi402. — The  calcium  salt  prepared 
and  purified  as  just  described  was  treated  with  hydro¬ 
chloric  acid,  and  then  extracted  with  ether.  On  evapo¬ 
rating  off  the  ether  a  yellowish  oil  was  left,  which 
crystallised  on  standing,  and  gave  the  following  analytical 
results  after  being  dried  in  vacuo 

Lo  2ig8gim.  of  substance  gave  0-5954  grm.  of  carbonic 
dioxide  and  0-1586  grm.  of  water. 

II.  0-1320  grm.  gave  0-3584  grm.  of  carbonic  dioxide 
and  0-0960  grm.  of  water. 

Calculated  Found. 

for  _ _ ^ 

14^2*  I.  II. 

?.arbo11 .  74-i6  73-87  74-04 

Hydrogen  ..  ..  7-86  8-02  8-oS 
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Calcic  Turmerate,  Ca(CxIHI302)2.3H20.— The  prepara- 
tion  and  purification  of  this  salt  have  been  described  in 
connection  with  the  manufacture  of  turmeric  acid.  For 
analysis  itjwas  dried,  at  first  in  vacuo,  and  afterward  at 
100  or  110°,  when  several  agreeing  analyses  gave  the  per¬ 
centage  of  calcium  10-78  to  11-13,  whereas  calcic  turmerate 
contains  only  10-15  per  cent  of  calcium.  This  led  us  to 
suspeCt  that  the  salt  had  undergone  a  constant  decompo- 
sition  at  this  temperature,  which  we  were  the  more  in¬ 
clined  to  do  because  at  first  it  lost  weight  very  rapidly, 
but  later  the  loss  dropped  to  a  few  milligrammes  a  day, 
and  more  than  a  week  of  continuous  heating  was  neces- 
sary  to  obtain  a  constant  weight,  while  at  the  same  time 
the  salt  gradually  became  brown  and  viscous.  We  have 
therefore  calculated  our  results  upon  the  salt  dried  in 
vacuo,  and  these  agree  very  well  with  the  amount  of  cal¬ 
cium  in  calcic  turmerate  containing  three  molecules  of 
water  of  crystallisation. 

I.  o  3131  grm.  of  substance  dried  in  vacuo  gave  o"oq7o 
grm.  of  calcic  sulphate. 

II-  °'2993  §rm>  gave  0-0912  grm.  of  calcic  sulphate. 


Calcium 


Calculated 

for 

Ca(C11H1.0,),.3H.0. 


Found. 


.  Properties.— The  turmeric  acid,  as  at  first  precipitated 
is  an  oil  which  gradually  solidifies  in  long  white  branching 
needles,  or  crystalline  masses,  with  a  faint  smell  like 
cocoanut ;  freed  from  oil  by  pressing  between  the  filter- 
paper  it  melts  at  340  to  350 ;  it  is  slightly  soluble  in  water, 
very  freely  in  all  the  other  common  solvents  except  methyl 
alcohol,  in  which,  however,  it  is  readily  soluble,  so  that  it 
was  found  impossible  to  crystallise  it  from  this  or  any 
other  solvent;  it  distils  slowly  with  steam,  and  is  a 
monobasic  acid.  When  oxidised  with  a  hot  solution  of 
potassic  permanganate,  not  in  too  great  excess,  it  gives 
the  apoturmeric  acid,  which  will  be  described  later  in  this 
paper. 


1.  11. 

8'93  g-ii  8-g6 

Properties.  It  forms  spherical  collections  of  white  ra- 
diatmg  needles  looking  like  chestnut-burrs ;  the  purer  the 
salt  the  more  distinct  are  the  separate  needles.  When 
boiled  with  water  it  melts  to  a  viscous  mass,  which  is  then 
acted  on  by  the  water  only  very  slowly;  it  is  therefore 
advisable  to  dissolve  it  in  the  cold. 

7-861  grms.  of  the  solution  saturated  at  16°  gave  0-0344 
grm.  of  calcic  sulphate.  Therefore  a  saturated  solution 
at  16  contains  1-27  per  cent  of  Ca(CIIHI'302)2. 

The  salt  is  also  soluble  in  alcohol,  and  is  decomposed 
by  a  heat  of  ioo°  to  110°,  as  already  stated. 

The  behaviour  of  a  solution  of  the  calcium  salt  with 
various  reagents  was  also  studied,  and  it  was  found  to  give 
a  white  flocculent  precipitate  with  aluminic  chloride;  a 
similar  reddish  brown  precipita-.e  with  ferric  chloride- 
eavy  white  precipitates  with  mercurous  or  plumbic  salts', 
the  plumbic  salt  melting  under  boiling  water,  and  forming, 
when  prepared  in  quantity,  an  uninviting  yellowish  viscous 
mass;  cupric  nitrate  produced  pale  blue  flocks,  and 
argentic  nitrate  a  heavy  white  precipitate  somewhat  so¬ 
luble  m  water ;  the  other  common  reagents  gave  no 
characteristic  precipitates. 

An  attempt  was  made  to  prepare  and  analyse  the  silver 
sa  t,  but  we  did  not  succeed  in  purifying  it,  since  its  solu¬ 
bility  111  water  is  so  great  that  the  impurities  could  not  be 
removed  by  washing  without  using  a  larger  amount  of 
substance  than  was  at  our  disposal ;  and  it  was  impossible 
t°.  ^-crystallise  it  from  water,  as  its  solutions  decomposed 
with  gi eat  ease.  An  imperfedtly  washed  specimen  gave  a 
result  which  approaches  that  required  by  theory. 

o  1932  grm.  of  the  salt  dried  in  vacuo  gave  0-07S0  s?rm. 
of  silver. 

Calculated  for  _ 

AgCuH1302.  Found. 

bllver .  37'89  38-82 


The  barium  salt  resembled  the  calcium  salt  in  that  it 
foimed  little  balls  of  radiating  needles,  but  showed  a  much 
greater  tendency. to. separate  in  a  viscous  state,  so  that  it 
was  hard  to  obtain  it  crystallised. 

t  The  behaviour  of  the  zinc  salt  is  very  characteristic. 
When  a  solution  of  it  is  prepared  by  boiling  the  acid  with 
watei  and  zincic  oxide,  allowing  the  liquid  to  cool,  and 
filtering,  the  clear  solution  thus  obtained  becomes  turbid, 
when  warmed  even  to  temperatures  far  below  the  boiling- 
point,  but  clears  up  again  as  the  liquid  cools.  The  salt 
could  be  obtained  only  as  a  viscous  mass. 

B.  Study  of  the  Residue  from  Distillation  with  Steam. 

The  flask-residue,  after  the  turmeric  acid  had  been  dis¬ 
tilled  off  with  steam,  contained  a  black  tarry  substance, 
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and  not  infrequently  a  white  crystalline  acid,  which  can 
be  separated  from  the  tar  by  treatment  with  boiling  water. 
On  extracting  with  ether  the  aqueous  mother-liquor, from 
which  the  white  acid  had  crystallised,  a  third  substance, 
yellow  and  buttery,  was  obtained.  All  these  subs’ ances 
are  acids,  but  we  have  been  unable  to  bring  the  black 
tarry  acid  or  the  yellow  buttery  one.  into  a  state  fit  for 
analysis,  and  can  only  say  that  the  very  ill-defined 
calcium  salt  of  the  former  contained  i'6g  per  cent  of  cal¬ 
cium,  while  the  latter  gave  on  oxidation  an  acid  melting 
near  180°,  which  was  not  phthalic  acid,  and  was  formed 
in  such  small  quantity  that  we  were  unable  to  determine 
whether  it  was  a  pure  substance  or  only  a  mixture  of  apo- 
turmeric  acid  with  some  impurity. 

Apoturmeric  Acid. — The  white  crystalline  acid  was 
separated  from  its  impurities  by  crystallisation  from  boiling 
water,  till  it  showed  a  constant  melting-point.  The  same 
acid  is  obtained  by  oxidising  calcium  turmerate  with  a  hot 
solution  of  potassic  permanganate,  and  a  good  part  of  the 
substance  used  for  analysis  was  prepared  in  this  way. 
The  yield,  however,  was  so  small,  not  over  10  per  cent  of 
the  turmeric  acid  used,  that  we  have  been  unable  to  deter-  j 
mine  even  its  formula  with  certainty,  as  will  be  seen  from 
the  following  analyses. 

0-1138  grm.  of  substance  gave  0-2582  grm.  of  carbonic 
dioxide  and  0-0590  grm.  of  water. 


Calculated  for 
CiohlioOr- 

Carbon  . .  6r86 

Hydrogen  .  5-15 


Found. 

61-87 
5  76 


Calculated  for 
C10H12O4. 

61*22 

6-12 


The  calcium  salt  made  by  boiling  the  acid  with  calcic 
carbonate  and  water  gave  the  following  results  : — 

I.  0-2274  grm.  of  salt  dried  in  vacuo  lost  0-0304  grm. 
when  heated  to  ioo°. 

II.  0-1390  grm.  lost  0-0186  grm.  when  heated  to  ioo°. 


Calculated  for 

Found. 

Calculated  for 

CaCxoHgOjzHjO. 

I.  II. 

CaCI0H10O42H3O. 

Water  .  13-43  I3’36  i3'39 

I3-33 

0-1826  grm.  gave  0-3370  grm. 

of  carbonic  dioxide,  0-0758 

grm.  of  water,  and  0-1016  grm, 

,  of  calcic  sulphate. 

Calculated  for  . 

Calculated  for 

CaC10H8O4. 

Found. 

CaC10H10O4. 

Carbon  ..  5172 

5°‘32 

51-29 

Flydrogen  -  3-40 

4-61 

4-27 

Calcium  . .  17-24 

16-36 

17-10 

The  barium  salt  prepared  like  the  calcium  salt  gave  a 
result  which  is  not  in  harmony  with  the  preceding. 

0-2704  grm.  of  salt  dried  at  ioo°  gave  0-1742  grm.  of 
baric  sulphate. 


Calculated  for 
BaC10H8O4 


Found. 


Calculated  for 
BaC10H10O4. 


Barium  ..  41-64  37-87  41-39 

If,  however,  we  suppose  that  the  salt  retained  two 
molecules  of  water  at  ioo°  the  result  agrees  very  well 
with  the  calculated  per  cents. 

Calculated  for  p.  .  Calculated  for 
BaC10H3O4aH2O,  *ouna-  EaCjoH1004aH20. 

Barium  ..  37-53  37-87  37-32 


But  this  supposition  is,  to  say  the  least,  improbable,  as 
the  calcium  salt  loses  its  water  easily  at  ioo° ;  unfortu¬ 
nately,  we  did  not  have  enough  of  the  acid  to  repeat  the 
analysis  of  the  barium  salt. 

Properties. — The  apoturmeric  acid  separates  from  its 
solution  in  boiling  water  as  a  white,  rather  stiff,  woolly 
mass,  which  renders  the  whole  solid  if  the  solution  was  a 
strong  one.  It  melts  at  2210,  and  is  easily  soluble  in 
alcohol,  ether,  and  boiling  water  ;  nearly  insoluble  in  cold 
water. 

Ammonic  apoturmerate  is  not  very  freely  soluble,  and 
gives  the  following  characteristic  precipitates : — With 


plumbic  acetate,  white  flocculent ;  with  cupric  sulphate, 
whitish  green, — both  soluble  in  an  excess  of  the  precipi¬ 
tant  ;  with  mercurous  nitrate,  white  flocks ;  with  ferric 
chloride  yellowish  white;  with  argentic  nitrate,  a  heavy 
white  precipitate,  slightly  soluble  in  boiling  water.  With 
the  other' common  reagents  it  gives  no  precipitates  at  all, 
or  very  slight  white  ones. 

Several  attempts  were  made  to  oxidise  the  apoturmeric 
acid,  but  they  gave  no  satisfactory  result.  The  acid  was 
attacked  only  with  difficulty  either  by  potassic  perman¬ 
ganate  or  chromic  anhydride,  and  the  only  insoluble  sub¬ 
stance  left  after  the  oxidation  was  simply  undecomposed 
apoturmeric  acid.  In  no  case  have  we  observed  the  for¬ 
mation  of  terephthalic  acid  from  apoturmeric,  or  from 
carefully  purified  turmeric  acid  ;  but  this  acid  has 
appeared  when  a  calcic  turmerate  containing  the  non¬ 
crystalline  impurity  was  oxidised.  We  should  therefore 
ascribe  the  formation  of  terephthalic  acid  from  turmerol 
by  violent  oxidation  rather  to  this  substance  than  to  the 
turmeric  acid  formed;  but  our  experiments  must  be 
repeated  on  a  larger  scale  before  we  can  consider  this 
point  finally  settled. 

It  is  to  be  regretted  that  we  were  unable  to  settle  defi¬ 
nitely  the  composition  of  the  apoturmeric  acid,  as  this 
would  have  thrown  much  light  on  the  constitution  of 
turmeric  acid ;  as  it  is,  it  is  not  worth  while  to  advance 
any  hypotheses  on  this  subjedt. 

We  may  add  one  more  observation  in  reference  to  tur¬ 
merol,  viz.,  isobu.tyl-turmerol  does  not  give  an  addition- 
produdt  with  bromine,  but  there  is  formed  with  evolution 
of  hydrobromic  acid  a  most  uninviting  unstable  viscous 
oil. —  American  Chemical  Journal. 
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Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires  desSeances,de  l' Academic 

des  Sciences.  Vol.  xcviii.,  No.  26,  June  30,  1884. 

The  Use  of  Formene  for  Obtaining  very  Low 
Temperatures. — L.  Cailletet. — Formene  or  marsh-gas  if 
slightly  compressed  and  cooled  in  boiling  ethylene  under 
atmospheric  pressure  becomes  a  colourless  and  extremely 
mobile  liquid,  which,  on  returning  to  the  gaseous  state, 
j  gives  a  cold  sufficient  to  liquefy  oxygen  immediately. 

On  Chemical  Compounds  obtained  by  means  of  a 
Gas  Battery  and  of  Effluve  Apparatus. — A.  Figuier. — 
From  carbon  monoxide  and  dinoxide  the  author  has  ob¬ 
tained  oxalic  and  formic  acids.  The  same  two  acids  have 
been  obtained  from  carbon  monoxide  and  sodium  carbon¬ 
ate,  from  ethylene  and  oxygen,  and  from  hydrogen  and 
carbonic  acid. 

Conversion  of  Liquid  Batteries  into  Dry  Batteries. 
— M.  Onimus.— The  author  mixes  the  exciting  liquid  with 
gypsum,  which  is  then  allowed  to  solidify,  and  which  may 
then  be  either  used  alone  or  mixed  with  manganese  per¬ 
oxide  or  ferric  oxide. 

The  Coagulation  of  Colloidal  Bodies. — E.  Grimaux. 
— The  coagulation  of  the  colloids  is  not  an  obscure  or  un¬ 
explained  phenomenon.  It  depends  on  chemical  equilibria 
such  as  are  observed  in  etherification  and  dissociation. 

Preparation  of  Hydrated  Chromic  Acid,  and  certain 
New  Properties  of  Chromic  Anhydride. — H.  Moissan. 
— Chromic  anhydride  absorbs  hydrochloric  acid  at  ordi¬ 
nary  temperatures,  producing  abundant  red  fumes,  which 
condense  into  chloro-chromic  acid.  Hydrobromic  and 
hydriodic  acids  under  the  same  circumstances  do  not  fur¬ 
nish  analogous  chrome  compounds.  Chlorine  when  abso- 
[  lutely  dry  does  not  attack  chromic  anhydride. 
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Production  of  Neutral  Crystalline  Aluminium 
Orthophosphate. — A.  de  Schulten. — To  a  concentrated 
solution  of  sodium  aluminate  the  author  adds  phosphoric 
acid  until  the  mixture  is  strongly  acid,  and  heats  the 
whole  for  some  hours  to  250°  in  a  sealed  tube.  There  is 
formed  an  abundant  deposit  of  small  hexagonal  prisms, 
which  are  absolutely  pure  if  a  sufficiency  of  phosphoric 
acid  has  been  used. 

A  New  Alcohol  Extracted  from  Bird-lime.— M,  J. 
Personne,  jun. — The  composition  of  the  compound  in 
question  is  C50H44O2.  It  is  an  alcohol,  and  if  treated  with 
acetic  anhydride  it  yields  an  acetic  ether,  the  melting- 
point  of  which  is  between  204°  to  206°. 

On  Colchicine. — M.  S.  Zeisel. — Dilute  mineral  acids 
split  up  colchicine  into  colchiceine  and  methylic  alcohol. 
Colchiceine,  if  treated  with  strong  mineral  acids  at  no0 
to  120  ,  yields  a  new  base,  apocolchiceine,  along  with 
methylic  alcohol  and  acetic  acid. 

Detection  and  Determination  cf  Small  Quantities 
of  Carbon  Disulphide  in  Air,  Gases,  the  Sulpho-car- 
bonates,  &c. — M.  Gastine. — The  reaction  proposed 
consists  in  passing  air  containing  vapours  of  carbon  disul¬ 
phide  into  an  alcoholic  solution  of  potassa.  Potassium 
xanthate  is  formed.  The  alcoholic  solution  of  potassa 
should  be  prepared  with  absolute  alcohol  and  potassa  re¬ 
cently  fused,  for  even  a  trace  of  water  much  reduces  the 
sensitiveness  of  the  reagent.  For  the  same  reason  the 
gas  or  air  in .  question  is  dried.  The  alcoholic  liquid  is 
neutralised  with  acetic  acid,  and  the  presence  of  xanthic 
acid  is  shown  by  adding  a  drop  of  copper  sulphate.  There 
is  formed  copper  xanthate,  insoluble  in  water  and  of  a  fine 
yellow  colour. 

Processes  used  in  Determining  Phosphoric  Acid  in 
Superphosphates. — E.  Aubin.— In  presence  of  mixtures 
like  the  superphosphates  it  is  rational  to  extract  the 
soluble  matter  completely  with  water  before  employing 
ammonium  citrate.  Another  error  is  often  committed  by 
not  determining  the  quantity  of  ammonium-magnesium 
phosphate  which  remains  in  solution  in  liquids  containing 
large  proportions  of  ammonium  citrate. 

Power  of  Cultivated  Wine  Yeast  — Alph.  Rommier. 

The  author  proposes  to  add  to  the  juice  of  the  pressed 
grapes  the  ferment  of  wine  purified  by  systematic  culti¬ 
vation, 
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Determination  of  Specific  Gravity  by  means  of  the 
Pyenometer. — S.  Pagliani. — If  the  instrument  consists  of 
very  thin  glass  even  a  slight  pressure  on  the  bottom  of  the 
instrument  affeCts  its  shape  and  consequently  its  level. 

An  Increase  of  the  Proportion  of  Oxygen  in  Air. 

According  to  the  Laterna  Magica  this  may  be-  effected 
by  aspirating  a  current  of  air  through  several  layers  of 
taffeta  which  have  been  plunged  in  alcohol  or  carbon  di¬ 
sulphide,  and  then  coated  with  a  thin  layer  of  caoutchouc. 
After  passing  through  four  such  layers  the  proportion  of 
nitrogen  in  the  air  is  said  to  be  reduced  to  5  per  cent. 

A  Reagent  for  the  Potassium  Compounds. — 
Giacomo  Campari. — The  author  uses  bismuth-sodium 
hyposulphite,  which,  in  contact  with  potassium  salts,  forms 
the  corresponding  potassium  double  salt,  perfectly  in¬ 
soluble  in  strong  alcohol  and  of  a  bright,  lemon-yellow 
colour..  The  reagent  is  prepared  by  dissolving  1  part  of 
basic  bismuth  oxide  in  a  minimum  of  hydrochloric  acid  at 
common  temperatures.  In  the  meantime  two  parts  of 
crystalline  sodium  hyposulphite  are  dissolved  in  a  mini¬ 
mum  of  water,  and  each  is  "brought  to  a  volume  equal  and 
as  small  as  possible.  When  wanted  for  use  two  or  three 
chops  of  each  are  mixed  and  diluted  with  5  c.c.  of  alcohol, 
thus  forming  the  reagent  in  question. 

_  Reactions  of  Uranous  Salts. — C.  Zimmermann. — 

1  hese  reactions  are  inaccurately  stated  in  many  text-books 


owing  to  experiments  made  upon  uranous  salts  containing 
uranic,  oxide.  Potassa  or  soda  gives  a  bulky,  pale  green 
precipitate,  insoluble  in  excess.  It  quickly  changes  if 
exposed  to  the  air,  first  to  black-brown  urano-uranic 
hydroxide,  and  then  to  yellow  potassium-  (or  sodium-) 
uranic  oxide.  Ammonia  aCts  in  a  similar  manner.  Alka¬ 
line  carbonates  give  a  greenish  white  precipitate  which 
becomes  dark  if  heated.  Bicarbonates  give  the  same  pre¬ 
cipitate,  but  soluble  in  excess.  If  heated,  it  is  partially 
oxidised  and  re-precipitated.  Ammonium  carbonate  gives 
a  greenish  white  precipitate,  readily  soluble  in  excess  and 
not  re-precipitated  on  heating.  Potassium  ferrocyanide 
gives  a  yellowish  green  precipitate,  which  gradually  turns 
to  a.  reddish  brown.  The  ferrocyanide  gives  at  once  a 
reddish  brown  precipitate.  In  presence  of  tartaric  acid, 
ammonia,  ammonium  sulphide,  and  the  fixed  alkalies  give 
no  precipitate,  and  the  liquid  does  not  take  a  dark  colour. 
Ammonium  sulphide  gives  a  light  green  precipitate,  which 
quickly  becomes  dark  brown  and  turns  black  if  boiled. 
Barium  carbonate  completely  precipitates  uranous  salts 
even  in  the  cold. 

Method  for  Determining  Manganese  Peroxide  in 
Commercial  Pyrolusite.— J.  W.  Chalmers  Harvey.— 
From  the  Chemical  News. 

Solubility  of  Lead  Sulphate  in  Basic  Lead  Acetate. 
K.  Stammer.  If  in  a  moderately  strong  solution  of  a 
sulphate  a  precipitate  of  lead  sulphate  is  produced  by 
adding  basic  lead  acetate,  it  re-dissolves  completely  on 
adding  an  excess  of  the  latter  salt.  If  acetic  acid  is  then 
added  the  lead  sulphate  is  re-precipitated. 

—A  Reaction  of  Mercuric  Chloride.— H.  Debray,— If 
to  an  aqueous  solution  of  mercuric  chloride  there  is  added 
a  large  excess  of  sodium  chloride,  the  mixture,  after  treat¬ 
ment  with  sulphurous  acid,  may  be  heated  to  boiling  without 
the  precipitation  of  mercurous  chloride. 

The  Electrolytic  Determination  of  Copper.— J.  B. 

Mackintosh  criticises  in  the  American  Chemical  Journal 
Luckow  s  well  known  process.  Luckow  replies  that  he 
adds,  tartaric  acid  only  in  the  specific  case  of  the  Mansfield 
cupriferous  shales  to  obviate  the  disturbing  action  of  the 
manganese,  and  maintains  that  the  electrolytic  precipita¬ 
tion  of  copper  from  solutions  containing  nitric  acid  is  quite 
practicable  if  any  lower  oxides  of  nitrogen  are  previously 
expelled  and  a  moderate  constant  current  is  kept  up. 

Determination  of  Phosphoric  Acid.— FI.  Pemberton 
Jr. — From  the  Chemical  News. 

Determination  of  Phosphoric  and  Molybdic  Acids 
in  the  Phospho-Molybdates.— Wolcott  Gibbs.— From 

the  American  Chemical  Journal. 

Detection  of  the  Hydracids  of  Chlorine,  Bromine, 
Iodide,  Cyanogen,  Ferro-  and  Ferri-cyanogen,  and 
of  the  Chloric,  Bromic,  and  Iodic  Acids.— A  Longi. 
— From  the  Chemical  News. 

Determination  of  Small  Quantities  of  Nitrous 
Acid  in  a  Free  or  Combined  State.— E.  J.  Davy.— 
From  the  Chemical  News. 

Detection  of  Urea  in  Aqueous  Solutions.— C.  L. 
Bloxam. — From  the  Chemical  News. 

Detection  of  Aldehyds  and  Ketones.— E.  Nageli.— 

Already  inserted  from  the  Berichte  dev  Deutsch.  Chem. 
Gesell. 

New  Reaction  for  Aldehyds. — F.  Petzoldt  and  E. 
Fischer.— From  the  Berichte  der  Deutsch.  Chem.  Gesell.  ' 

Qualitative  Reaction  of  Acetal.— M.  Grodzki.— From 
the  Berichte  dev  Deutsch.  Chem.  Gesell. 

Reaction  of  Eugenol.— Klunge.— If  eugenol,  or  any 
ethereal  oil  in  which  it  is  present,  is  heated  with  double 
its  volume  of  sulphuric  acid  (undiluted)  for  a  short  time 
in  the  water-bath,  diluted,  digested  with  barium  carbonate 
until  neutral,  filtered,  and  mixed  with  ferric  chloride,  there 
is  formed  a  deep  blue  solution.  To  avoid  confusion  with 
salicylic  acid  Klunge  recommends  to  add  to  a  few  drops  of 
the  oil  suspended  in  water  a  few  drops  of  ammonium  car- 
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bonate  and  a  small  fragment  of  ferrous  sulphate.  If 
eugenol  is  present  the  drops  of  oil  turn  violet. 

The  Presence  of  Caffeine  in  Cacao. — -E.  Schmidt. 

On  Gelsemine.— A.  W.  Gerrard. — From  the  Pharma¬ 
ceutical  journal. 

The  Quinine  Reaction  with  Potassium  Ferrocya- 
nide.— A.  Vogel. — The  author  recommends  to  use  the  re¬ 
agents  always  in  the  following  order : — Bromine  water 
(in  place  of  chlorine  water),  ferrocyanide,  and  then  borax, 
in  place  of  ammonium  carbonate. 

Solubility  of  the  Strychnine  Salts  in  Acids. — 
Hanriot  and  Blarey. — From  the  Comptes  Rendus. 

Determination  of  the  Halogens  in  Organic  Com¬ 
pounds. — E.  Mulder  and  A.  S.  Hamburger. — In  determi¬ 
ning  the  halogens  by  ignition  with  caustic  lime  the  authors 
make  use  of  a  lime  obtained  by  igniting  precipitated  calcium 
carbonate  in  a  current  of  pure  hydrogen.  This  process  is 
continued  until  baryta  water  is  no  longer  rendered  turbid 
by  the  escaping  gas.  They  heat  the  substance  mixed 
with  such  lime  in  a  tube  o'6  centimetre  in  width  and  30 
c.m.  in  length,  and  attach,  in  order  to  observe  the  progress 
of  the  analysis,  a  small  (J-tube  with  silver  nitrate. 

Determination  of  Halogens  in  Volatile  Organic 
Compounds. — R.  T.  Plimpton  and  E.  E.  Graves. — From 
the  Journal  of  the  Chemical  Society. 

The  Quantitative  Determination  of  Methyl- 
Aldehyd. — L.  Legler. — From  the  Berichte  der  Deutsch. 
Chem.  Gesell. 

Behaviour  of  Dextrose  with  Ammoniacal  Solution 
of  Silver  containing  Caustic  Soda. — B.  Tollens. — From 

the  Berichte  der  Deutsch.  Chem.  Gesell. 

Preparation  of  Glucose  by  the  Schwarz-Neubauer 
Process,  and  its  Determination  with  Knapp’s  So¬ 
lution.— Worm  Muller. — From  the  Journal  f.  Prakt. 
Chemie. 

Determination  of  Starch  in  Grain. — G.  Francke. — 
The  author  heats  in  sealed  tubes  with  water  in  presence 
of  a  trace  of  ladtic  acid. 

Determination  of  Chloride  of  Lime  in  Water.— 
Anthony  A.  Nesbit. — This  paper  appeared  originally  in 
the  Chemical  News,  but  is  by  mistake  credited  to  the 
Phartn.  Central.  Halle. 

Examination  cf  Milk. — A.  Jorgensen. 

Determination  of  the  Fat  in  Milk.— C.  H.  Wolff.— 
To  50  c.c.  milk  the  author  uses  3  c.c.  of  potassa  lye  (sp. 
gi'-  I-I45)  and  54  c-c.  °f  aqueous  ether.  The  mixture  is 
well  shaken  up  at  170  to  180 ;  20  c.c.  of  the  ethereal 
solution  are  drawn  off  with  a  pipette,  evaporated  in  a 
tared  flask,  and  weighed. 

Examination  of  Butter.—  J.  Zanni.— The  author 
shows  that  certain  butters  are  mixed  with  butyric  acid  in 
order  to  increase  the  relative  proportion  of  the  soluble 
acids,  and  decrease  that  of  the  insoluble.  Such  butter  is 
sold  in  Constantinople  as  Siberian  butter. 

A  New  Adulterant  for  Lard  and  Butter. — J.  Muter. 

— From  the  Analyst. 

Caffeine  in  Cacao. — E.  Schmidt. — The  author  proposes 
to  separate  caffeine  from  theobromine  by  making  use  of 
their  different  solubility  in  cold  benzol. 

Examination  of  Rum.— E.  List.— The  author  finds 
formic  acid  constantly  present. 

Detection  of  Free  Mineral  Acids  in  Vinegar. — 
Wharton. — The  author  evaporates  down  to  a  syrup, 
lets  cool  to  a  hand  heat,  and  stirs  in  a  few  centigrammes 
of  potassium  chlorate.  If  there  is  more  than  1  per  cent 
of  sulphuric  acid  the  mass  ignites  violently.  Smaller 
quantities  are  detected  by  the  odour  of  chlorine. 

Vermicelli  Coloured  with  Aniline  Yellow.— Mercier 
and  Bertherand. — The  colour  is  almost  instantly  destroyed 
by  dilute  sulphuric  acid,  whilst  the  colour  of  saffron  is 
attacked. 


Distinction  between  Rice-Meal  and  the  Meal  of 
Buckwheat. — A.  Lehn. — The  sample  is  made  into  a 
paste  with  strong  potash-lye,  heated  on  the  water-bath,  and 
treated  with  hydrochloric  acid.  In  case  of  rice  the  paste 
is  yellow,  and  after  treatment  with  acid,  white.  Buck¬ 
wheat  gives  a  dark-green  paste  which  is  turned  red  by 
hydrochloric  acid. 

Is  a  Colour  fixed  in  the  Fibre  or  Printed  on  with 

Albumen  ? — R.  Meyer. — Already  inserted. 

Detection  and  Determination  of  Picric  Acid. — G. 
Christel. — This  paper  will  be  inserted  in  full  if  possible. 

Detection  of  Solar  Oil  in  Petroleum. — Solar  oil  raises 
the  specific  gravity  and  the  boiling-point  of  the  mixture. 
Copper  butyrate  dissolves  in  both  with  a  bluish  green 
colour.  But  if  the  solution  is  heated  to  210°  it  remains, 
in  case  of  pure  petroleum,  green  and  clear.  Solar  oil 
becomes  yellow  at  120°,  and  deposits  yellow  flocks. 

Determination  of  Ammonia  in  Gas-Liquor. — Knub- 
lauch.' — The  author  puts  100  c.c.  in  a  half  litre  flask,  fills 
up  to  the  mark  with  water,  and  shakes  well.  He  puts 
some  of  this  water  into  a  stoppered  bottle,  so  as  to  occupy 
two-thirds  of  its  capacity,  adds  a  few  fragments  of  quick¬ 
lime,  and  lets  stand  for  an  hour,  shaking  frequently ;  50 
_c.c.  of  the  filtrate  are  titrated  with  an  acid,  using  rosolic 
acid  as  an  indicator. 

Value  of  Isinglass. — F.  Prollius. — The  author  de¬ 
termines  ash,  moisture,  matter  insoluble  in  water,  viscosity 
of  solution,  and  examines  microscopically. 

Distinction  between  Oils  of  Cinnamon  and  Cassia. 
— Woodland. — From  the  Pharm.  Journal. 

Detection  of  Cotton  Oil  in  Olive  Oil. — E.  Becchi. — 
Five  c.c.  of  the  sample  are  mixed  in  a  glass  flask  with  25 
c.c.  of  alcohol  at  g8  per  cent,  and  5  c.c.  of  a  reagent  made 
by  dissolving  x  grm.  silver  nitrate  in  100  c.c.  alcohol  at 
98  per  cent.  The  flask  is  then  heated  to  84°.  If  even  a 
trace  of  cotton  oil  is  present  it  takes  a  dark  colour. 

Apparatus  for  Determining  the  Air  in  Carbonic 
Acid.— J.  Sohnke. — The  apparatus  is  not  here  described. 

Determination  of  Chromium  in  Iron  and  Steel. — J. 
O.  Arnold. — From  the  Chemical  News. 

Detection  of  Suint  in  Tallow. — L.  Meyer. — This 
paper  will  be  given  in  full  if  possible. 

Rapid  Determination  of  Fatty  Acids  and  Alkali  in 
Soaps. — M.  Pinchon. — The  author  effects  this  process  by 
means  of  a  small  burette,  capable  of  being  closed  above, 
and  fitted  with  a  tap  below.  He  introduces  5  c.c.  normal 
hydrochloric  acid,  introduces  1  grm.  of  the  soap  in  thin 
shavings,  and  8  to  10  c.c.  ether.  He  then  closes  the 
burette  above  and  shakes  well  from  time  to  time.  When 
the  decomposition  is  complete  the  lower  watery  stratum 
is  run  off,  drop  by  drop  into  a  beaker,  the  ethereal  solution 
is  washed  with  water  until  the  latter  has  no  longer  an 
acid  reaction,  and  rinsed  with  ether  into  a  flat-bottomed 
porcelain  capsule.  The  ether  is  evaporated  at  common 
temperatures  under  a  funnel,  the  residue  dried  and 
weighed.  The  alkali  is  determined  by  titrating  back  the 
acid  solution. 

Determination  of  Sugar  in  Beets. — P.  Degener. — This 
paper  does  not  admit  of  useful  abstraction. 

Occurrence  of  a  Oxyglutanic  Acid  in  Molasses. — E. 
v.  Lippmann. — From  the  Berichte  der  Deutschen  Chem. 
Gesell. 

Examination  of  Basic  Bismuth  Nitrate  for  Arsenic. 
— -Th.  Salzer. — A  critique  on  the  method  recommended 
in  the  Pharmacopceia  Germanica. 

Determination  of  Iodine  in  Urine. — F.  Pecirka. — 
The  author  has  examined  Hilger’s  method  and  finds  that 
the  results  are  invariably  too  low. 

Detection  of  Mercury  in  Urine. — V.  Lehmann. — The 
author  gives  the  preference  to  Mayer’s  method. 

New  Process  for  the  Determination  of  Urea. — L 
Iiugounenq. — From  the  Comptes  Rendus. 
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Presence  of  Acetacetic  Acid  in  Urine. — R.  v.  Iaksch. 
— The  author  fully  proves  the  occurrence  of  this  acid  in 
urine. 

Determination  of  ,Uric  Acid. — E.  A.  Cook. — From 
the  British  Medical  Journal. 

Detection  and  Approximate  Determination  of 
Sugar  in  Urine. — G.  Johnson. — From  the  British 
Medical  Journal. 

On  Hemi-albumose  in  Urine. — This  compound  is  ob¬ 
tained  by  the  aCtion  of  digestive  ferments  or  boiling  acid 
upon  various  albumenoids,  and  seems  to  occupy  in  its 
position  and  properties  a  medium  place  between  the  two 
albumenoids  and  the  peptones. 

Detection  and  Determination  of  Albumen  in  Urine. 
A.  B.  Haslam. — From  the  Chemical  News. 

Chemico-Legal  Detection  of  Hydrocyanic  Acid. — 
R.  Otto. — For  the  detection  of  hydrocyanic  acid  or  potas¬ 
sium  cyanide  in  presence  of  the  non-poisonous  double 
cyanides  Beckurts  and  Schoenfeldt  recommend  a  modi¬ 
fication  of  the  methods  of  Jacquemin  and  Barfoed. 

Luminosity  of  Phosphorus  in  Mitscherlich’s  Ap¬ 
paratus. — According  to  Schwanert  this  luminosity  is  pre¬ 
vented  by  the  presence  of  salts  of  lead. 

Formation  of  Arsenic  Hydride  by  Fungi. — C. 
Bischoff. — The  author  suggests  that  this  reaction  may  be 
the  cause  of  the  peculiar  kakodyle-like  odour  experienced 
on  exhuming  old  arseniferous  dead  bodies,  and  not  met 
with  under  any  other  circumstances. 

Permanence  of  the  Spectroscopic  Reaction  of 
Carbon  Monoxide. — C.  H.  Wolff. — Blood  saturated  with 
carbon  monoxide  in  well-filled  stoppered  bottles  retains 
its  properties  for  years. 

The  Equivalent  Weights  of  Bismuth,  Manganese, 
Zinc,  and  Magnesium. — C.  Marignac. — The  author’s 
purpose  was  to  ascertain  whether  the  oxides  of  these 
metals,  which  have  hitherto  been  regarded  as  homogeneous, 
might,  like  the  oxides  from  cerite,  prove  on  fractionated 
precipitation  to  be  mixtures.  He  finds  that  this  is  not  the 
case.  For  bismuth  he  finds  as  a  mean  result  the  weight 
2o8-i6  ;  for  manganese,  S5-07;  zinc,  65-43,  and  magne¬ 
sium,  24-38. 

The  Equivalent  Weights  of  Lanthanum,  Didy- 
mium,  gDecipium,  and  ^Samarium. — If  0  =  i6  and 
didymium  oxide  Di203  the  determination  of  Cleve  are  147 
and  142-12;  those  of  Brauner  146-58  and  145-42.  For 
lanthanum,  assuming  its  oxide  to  be  La303,  Marignac 
gives  the  value  138-81,  Cleve  139-15  and  138-22,  and 
Brauner  138-88  and  138-28.  For  decipium,  supposed  to 
form  a  sesquioxide,  Delafontaine  gives  171.  For  samarium 
we  have,  according  to  Marignac,  149-4;  according  to 
Delafontaine,  151-5  ;  and  Cleve,  150-021. 
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Produtfts  of  the  Adtion  of  Phosphorus  Pentachloride 
upon  Komenaminic  Acid. — Dr.  Theodor  Bellmann. — 
On  allowing  5  mols.  of  the  pentachloride  to  aCt  upon  1 
mol.  of  komenaminic  acid  at  temperatures  of  220°,  250°, 
and  2750  the  author  obtains  a  mono-chloroxy-acid  which 
he  designates  as  mono-chlor-y-oxy-picolic  acid.  An 
account  of  its  derivatives  follows.  From  the  mother- 
liquor  the  author  obtains  mono-chlor-kyamic  acid.  He 
next  examines  the  aCtion  of  3  mols.  phosphorus  penta¬ 
chloride  upon  1  mol.  komenaminic  acid  at  200°.  Among 
the  products  is  methyl-oxy-pyridone,  C6H7N02.  The  be¬ 
haviour  of  this  compound  with  bromine,  with  hydriodic 
acid,  and  with  phosphorus  pentachloride  is  further  inves¬ 
tigated. 

Chemico-Critical  Passages.  —  Herman  Kolbe.  — 
These  papers  are  incapable  of  useful  abstraction,  but  are 
well  worthy  of  thoughtful  perusal. 
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On  Fractionated  Distillation  in  a  Current  of  Steam 
as  a  New  Method  for  Examining  the  Components  of 
Mineral  Oil. — Faustin  Rasinski. — A  preliminary  notice. 
The  raw  material  which  the  author  employs  is  the  so- 
called  astraline  (sp.  gr.  0-831)  obtained  from  the  petroleum 
of  Baku. 

A  Reply. — -F.  Salomon. — The  author  defends  himself 
against  certain  criticisms  of  Musculus.  (See  Journal 
fur  Praktische  Chemie,  vol.  xxviii.,  pp.  84  and  496). 

Action  of  Epichlorhydrine  upon  Diethylamine. — 
M.  Reboul. — From  the  Comptes  Rendus. 

Vol.  xxix.,  Part  2. 

Determinations  of  Chemical  Affinity. -Dr.  W. 
Ostwald.— The  author  examines  the  solubility  of  potassium 
bitartrate  and  of  barium,  strontium,  and  calcium  sul¬ 
phates.  The  values  of  the  affinities  appear  as  constants, 
which  determine  the  chemical  aCtion  quantitatively.  This 
result  unites  in  a  peculiar  manner  the  two  opposite 
theories  of  affinity  of  the  last  century. 

The  Nitrogenous  Derivatives  of  Meconic  Acid. — 
H.  Ost. — The  author  describes  a  number  of  oxy-pyridines 
and  oxy-pyridine-carbonic  acids. 

Studies  on  Milk, — -PI.  Struve. — We  have  here  an 
account  of  a-  and  /3-caseine,  and  of  the  albumen  and 
peptone  of  milk. 

The  Use  of  Boiling  Oxygen  as  Refrigerating 
Agent,  the  Temperature  thus  obtained,  and  the  Solid¬ 
ification  of  Nitrogen.— S.  v.  Wroblewski. — The  author 
is  in  doubt  whether  the  crystalline  precipitate  which 
remains  when  liquid  oxygen  evaporates  consists  of  pure 
crystals  of  oxygen,  or  is  derived  partly,  or  entirely,  from 
possible  impurities  of  the  gas.  Another  circumstance 
which  makes  the  use  of  liquid  oxygen  difficult  as  a  re¬ 
frigerating  agent  is  the  necessity  of  experimenting  in 
closed,  very  strong  vessels.  The  temperature  of  boiling 
oxygen  is  approximately  - 1860.  Nitrogen  compressed 
in  a  glass  tube,  refrigerated  in  a  current  of  boiling  oxygen, 
and  then  re-expanded,  falls  down  in  snow-like  flakes, 
consisting  of  crystals  of  remarkable  size. 


Moniteur  Scientifique,  Quesneville . 

Vol.  xiv.,  July,  1884. 

Chemical  Products  at  the  Swiss  National  Exhi¬ 
bition  of  1883. — Dr.  G.  Lunge. — The  only  Swiss  estab¬ 
lishment  which  produces  the  mineral  acids  and  the 
alkalies  is  that  of  Schnorf  Brothers,  at  Uetikon,  on  the 
Lake  of  Zurich.  Most  of  the  chemical  works  in  the 
cantons  are  occupied  with  the  production  of  colours, 
mordants,  and  other  preparations  used  in  connection  with 
textile  manufactures. 

On  the  Chemistry  and  the  Analytical  Examination 
of  the  fixed  Oils.— A.  FI.  Allen,— From  the  Journal  of 
the  Society  of  Chemical  Industry. 

Contribution  to  the  Study  of  the  Artificial  Blue 
Colours,  with  Reference  to  Wool-dyeing. — W.  Ros- 
pendowki.' — A  very  important  paper,  which  we  hope  to  re¬ 
produce  in  full. 

The  Industrial  Society  of  Mulhouse  ;  Meetings  of 
the  Chemical  Section. 

April  19th. — M.  Procharoff  and  M.  Schmid  gave  an 
account  of  the  preparation  and  use  of  canarine  (cyanogen 
persulphide). 

M.  Camille  Koechlin  submitted  specimens  of  two  new 
yellows,  flavaniline,  a  dye  for  silks  and  woollens  and  which 
works  best  with  an  equal  weight  of  tartaric  acid  and  mag¬ 
nesium  acetate,  and  auramine,  which  is  applicable  on 
wool  and  on  cotton,  and  which  to  be  fixed  on  the  latter 
requires  an  equal  weight  of  tartaric  acid,  six  parts  of 
tannin,  and  a  passage  in  tartar-emetic,  after  steaming. 

May  14. — M.  A.  Scheurer  presented  a  note  on  dis¬ 
charges  on  indigo  by  means  of  gaseous  chlorine.  Chlorine, 
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even  when  moift,  destroys  indigo  only  slowly ;  but  if 
caustic  alkali,  thickened,  is  printed  on  the  indigo,  the  dis¬ 
charge  by  gaseous  chlorine  is  immediate.  It  is  the  same 
with  Turkey-reds.  Coloured  discharges  may  be  produced 
in  the  same  manner  on  blue  or  red  grounds.  If  there  is 
printed  a  mixture  of  lead  oxide  and  chrome  oxide  dis¬ 
solved  in  soda  the  synthesis  of  lead  chromate  is  effected, 
the  blue  is  destroyed,  and  a  yellow  discharge  is  produced. 
For  red  discharges  on  indigo  a  very  alkaline  sodium 
aluminate  is  printed  on,  the  [pieces  are  taken  through 
chlorine,  then  dunged  and  dyed  in  alizarin. 

The  Transformation  of  the  Theory  of  Atoms. — M. 
Vidor  Meyer. — Already  noticed. 

Remarks  on  a  Recent  Memoir  by  M.  Hesse. — M. 
Grimaux. — A  reclamation  of  priority  with  reference  to  a 
memoir  on  morphine  published  in  Liebig’s  Annalen,  Dec. 
22,  1883. 


Bulletin  de  la  Societe  Chimique  de  Paris. 

No.  10,  May  20,  1884. 

On  Anthemene.  Researches  on  Roman  Camo¬ 
mile, — M.  Laurent  Naudin. — The  author  has  succeeded 
in  separating  and  purifying  the  two  bodies  which  he  de¬ 
scribed  at  the  meeting  of  the  Societe  Chimique,  July  13th, 
1883,  and  has  completed  the  examination  of  the  one  which 
melts  at  63°  to  64°.  It  boils  at  440°  in  the  vapour  of  sul¬ 
phur  without  apparent  decomposition,  and  has  the  sp.  gr. 
0-942  at  150.  It  is  insoluble  in  water,  soluble  in  ether, 
petroleum,  carbon  disulphide,  and  chloroform.  It  dis¬ 
solves  in  absolute  boiling  alcohol,  but  it  is  almost  entirely 
re-deposited  on  cooling. 

Quantities  of  Heat  Liberated  during  the  Compression 
of  Solid  Bodies.— W.  Spring. — The  author’s  experiments 
show  that  the  compression  of  a  solid  body  does  not 
liberate  such  quantities  of  heat  as  it  has  been  thought. 
He  considers,  therefore,  the  chemical  combinations  pro¬ 
duced  under  pressure  are  due  not  to  the  heat  developed 
during  compression,  but  simply  to  the  intimate  contact 
which  pressure  occasions  between  the  solid  particles  of 
the  elements  mixed. 

Quantities  of  Sulphides  formed  by  the  Successive 
Compressions  of  their  Elements. — W.  Spring. — The 
experiments  described  show  that  pressure  occasions  under 
certain  conditions  the  mutual  combination  of  solid  bodies. 
The  quantity  of  the  compound  produced  depends  at  once 
on  the  magnitude  of  the  surfaces  of  contaft  of  the  ele¬ 
ments  and  on  the  duration  of  the  contact.  The  phenomena 
of  combination  under  pressure  approximate  in  their  nature 
to  the  slow  combinations  produced  under  certain  con¬ 
ditions.  Thus  a  piece  of  sodium  exposed  to  the  a<5tion  of 
dry  air  is  slowly  oxidised,  although  its  temperature  is 
below  the  point  of  ignition  properly  so-called.  In  like 
manner  silver  brought  forcibly  into  contaft  with  sulphur 
passes  slowly  into  the  state  of  sulphide  without  a  sensible 
rise  of  temperature.  Hence,  if  a  mixture  of  solid  bodies 
in  powder  is  submitted  to  a  single  and  brief  compression 
the  result  will  be  very  imperfeft.  Accordingly  pressure 
is  not  a  chemical  agent  of  the  same  kind  as  heat  or  elec¬ 
tricity. 

Researches  from  the  Laboratory  of  the  Chemical 
School  of  Mulhouse. — These  consist  of  a  memoir  by 
MM.  E.  Noelting  and  G.  de  Bechi  on  the  constitution  of 
phthalyi  chloride  ;  a  memoir  by  Noelting  on  phenols  of 
a  high  boiling-point  contained  in  coal-tar ;  and  another 
paper  by  the  same  author  on  nitro-benzyl  chloride. 


Oilicates  of  Soda  and  Potash  in  the  state  of 

V-5  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  C0STE  and  Co.,  ig  an  1  20,  Water  Lane, Tower 
Street, E.C.,  who  hold  stojrk  ready  for  delivery  , 


Established  1798. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills 
or  Water  Works  purposes,  and  Manufacturers  of  every  description  ot 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 
Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian, and  Spanish  Oresof  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 

Vitriol  Refining. 

Steam  Superheatersimproved  or  Oil  Tar  and  Resin  Refining. 
Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 

by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  MaCtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser, 

Lists  sent  on  Application. 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

Tb  .a.  unt  g  a.  s n  x  jr  tc 


BAILEY’S  HYDRAULIC  MOTORS. 

DAILEY'S  WATER  MOTORS. 


watermotor 

PUMP 


HYDRAULIC 
ORGAN  BLOWER 


Silver  Medal,  Manchester,  1879;  Blackburn,  1881. 

WHAT  THEY  ARE  DOING 
The  Water  Motor  blows  Blacksmiths’  Fires  at  Penmaenmawr. 

The  2-horse  Water  Motor  daily  works  Waggons  up  an  incline  at 
Edge  Hill  Collieries,  Bolton,  with  success. 

The  Brighton  Guardian  is  regularly  printed  by  these  Motors,  giving 
the  highest  satisfaction. 

The  Lifts  are  in  Hotels  and  Warehouses  of  Manchester,  Dublin 
Liverpool,  Lancaster,  &c. 

The  “  Thirlemere  ”  drives  a  Grindstone  at  Bristol. 

The  4-horse  Water-Motor  is  at  work  Cutting  Timber,  by  circular 
saw,  5  inches  thick. 

A  20-horse  Water  Motor,  pumping  for  H.  Vivian,  Esq.,  M.P. 

A  12-horse  Water  Motor,  pumping  at  the  Mine  of  G.  N.  Newdegate, 
Esq.,  M.P. 

TESTIMOFTIALS. 

June  22,  1881. — From  H.  H.  Vivian,  Esq.,  M.P. — “  I  have  just  heard 
that  the  Water  Mow  sent  out  last  year  is  doing  well.” 

Lord  Salisbury’s  Clerk  of  Works  writes: — “I  am  much  pleased 
with  the  Water  Motor,  for  it  is  most  compact  and  useful.” 

From  Messrs.  Seed  Brothers,  Leather  Merchants,  Halifax: — “  The 
Water  Mctor  is  doing  its  work  well  and  quietly,  and  bids  fair  to 
answer  our  highest  expectations.” 

From  Lever  Edge  Coal  Company,  Bolton  : — "  The  WaterEngine 
you  have  supplied  does  its  work  well.” 

Prices  and  full  particulars  on  application  to — 

W  .H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester. 

Hydraulic  Engineers,  Pump  Makers,  Gauge  Makers,  also  Makers 
of  all  kinds  of  High-clars  Steam  Fittings  ;  Brass  Founders  to  Her 
Majesty’s  Government  Departments,  Woolwich  Arsenal, 

Indian  State  Railways,  Trinity  Board,  &c. 

Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S  Ardwick  Chemical 
,  Works  Manchester. 
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PASTEUR  AND  THE  GERM  THEORY.* 
By  FREDERICK  J.  FARADAY,  F.L.S. 


i.  I  have  been  encouraged  by  Dr.  Angus  Smith  to 
present  to  you  a  resume  of  some  of  the  most  remarkable 
results  of  the  experimental  development  of  what  is  known 
as  the  germ  theory.  In  carrying  into  effect  this  idea  it 
will  net  be  expedted  that  I  should  restrict  my  attention 
to  Pasteur  s  work.  There  have  been  many  able  workers 
besides  Pasteur  in  this  field  of  biological  investigation. 
But  the  work  done  by  Pasteur  is  sojoriginal  and  important 
that  he  may  well  be  regarded  as  the  great  leader  of  the 
school ;  and  such  other  work  as  it  may  be  desirable  to 
lefei  to  can  be  most  conveniently  dealt  with  as  bearing 
upon  his  lesearches.  I  have  no  new  microbe  to  show  you, 
nor  have  I  succeeded  in  demonstrating  the  mutual  converti¬ 
bility  of  any  known  species.  I  have,  however,  given  con¬ 
siderable  attention  to  the  literature  of  the  subject,  and  it 
has  appeared  to  my  kind  sponsor,  as  a  member  of  this 
Society,  that  a  special  presentation  of  such  of  the  fadts  as 
have  grouped  themselves  together  in  my  mind,  and  of  some 
of  the  thoughts  which  have  been  spontaneously  evolved 
from  these  groupings,  might  not  be  without  utility.  It 
may  provoke  what  may  be  considered  at  the  present 
jundlure  as  a  timely  discussion,  which  may  bring  into  clear 
outline  the  frontier  points  of  one  of  the  most  profound 
and  practical  series  of  enquiries  which  have  ever  fascinated 
scientific  men  or  exercised  the  human  intelledt,  It  is  very 
probable  that  the  paper  may  take  a  more  philosophical 
turn  than  will  be  in  keeping  with  the  exadt  scientific 
character  of  the  papers  which  the  Society  is  in  the  habit 
of  receiving.  In  extenuation  I  must  plead  that  the  Society 
is  known  as  the  Literary  and  Philosophical  Society,  and 
that  according  to  the  interesting  centenary  volume  lately 
published  by  it,  it  has  from  time  to  time  received  even 
purely  speculative  communications.  To  follow  the  ex¬ 
ample  of  men  like  Percival  and  White  may  appear  not  en¬ 
tirely  reprehensible. 

2.  It  is  now  a  couple  of  centuries  since  Leeuwenhoek 
communicated  to  the  Royal  Society  an  account  of  what 
was  apparently  the  first  discovery  of  badleria.  In  a  letter 
to  Nature,  Professor  Cohn,  a  few  months  ago,  called  the 
attention  of  the  scientinc  world  to  the  fadt  that  towards 
tne  close  of  1683  Leeuwenhoek  announced  the  discovery 
of  adlive  microscopic  organisms,  including  bacilli,  bacteri- 
ums,  and.  vibrions.  The  Dutch  microscopist  discovered 
them  in  the  white  substance  adhering  t  j  his  teeth,  and 
bearing  in  mind  the  important  part  which  thermal  con¬ 
ditions  have _  played,  or  have  been  supposed  to  play,  in 
recent  experiments  on  the  sterilisation  of  “culture  ”  infu¬ 
sions  and  the  “  attenuation  ”  ot  microbes,  it  is  worth  while 
to  note  that,  failing  on  a  subsequent  occasion  to  perceive 
the  movements  of  badleria  in  the  same  substance,  he  as¬ 
sumed  that  they  had  been  killed  by  the  hot  coffee  which 
he  had  taken  at  breakfast.  The  discovery  not  only  gave  a 
new  vitality  to  the  discussions  on  spontaneous  generation, 
both,  sides  finding  therein  arguments  in-  favour  of  their 
special  opinions,  but  also  suggested  ideas  as  to  the  propa¬ 
gation  of  contagious  diseases  and  the  nature  of  infection. 
In  the  papers  communicated  to  the  Royal  Society  during 
the  last  quarter  of  the  17th  and  the  1st  quarter  of  the  18th 
centurieswe  find  most  cf  the  ideas  which  are  still  the 
leading^  ideas  of  micro-biologists.  With  reference  to 
generation  in  general  it  is  argued  that  the  animalcule  is 
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tne  germ  furnished  only  by  the  male,  and  that  the  female 
merely  supplies  the  nidus  requisite  for  its  development 
bpnnging’from  this  hypothesis  we  have  the  suggestion 
that  the  nidus  affedts  or  modifies  the  germ,  which°I  take 
to  imply  that,  given  the  germ,  the  nidus  in  which  it  is  im¬ 
planted  determines  the  species  evolved  therefrom.  Ex¬ 
periments  were  made  with  rain  water,  mineral  water  in¬ 
fusions  of  pepper-corns,  bay-berries,  oats,  barley,  ’and 
wheat,  and  the  scum  colledted  from  these  infusions  was 
discovered  to  be  masses  of  organisms.  Round  and  elon¬ 
gated  pulsating  bodies  with  transparent  ends  and  opaque 
centres  were  observed.  The  possibility  of  disease  being 
carried  from  person  to  person  by  sheets,  towels,  handkei? 
chiefs,  gloves,  &c_,  in  consequence  of  minute  organisms 
having  obtained  a  lodgement  thereon,  is  referred  to  as  an 
inference  from  the  fadt  that  the  minute  organism  of  itch 
can  live  outside  the  body  for  two  or  three  days.  The  ex¬ 
istence  of  globular  and  elliptical  micro-organisms  in  water 
wine,  brandy,  vinegar,  beer,  spittle,  and  urine  is  mentioned’, 
with  the  occasional  though  rare  appearence  of  spots 
therein  and  central  constridtion ;  and  the  tendency  of 
certain  species  to  seek  the  top  of  the  liquor  apparently 
_  for  the  sake  of  the  air”  is  also  mentioned.  Small-pox 
is  compared  to  fermentation,  and  it  is  suggested  that  it 
may  be  propagated  through  the  air,  “  a  bad  disposition!  of 
the  air”  being  favourab’e  to  its  reappearance.  It  is  sug- 
gested  that  the  “  variolous  pus  ”  when  inoculated  finds  in 
the  body11  the  native  congenial  variolous  seeds  ”  and  fer¬ 
ments  with  them.  This  appears  to  be  an  inversion  of  the 
common  modern  dodtrine  which  regards  the  inoculated 
matter  as  containing  the  germ  and  the  animal  body  as 
producing  the  special  fluid  or  milieu  for  its  development ; 
but  it  is  perhaps  in  accordance  with  the  ideas  of  Bechampj 
the  “  native  congenial  variolous  seeds  ”  being  possibly  the 
micro-zymes  of  that  inquirer. 

3.  These  earliest  speculative  results  of  Leeuwenhoek’s 
important’ discoveries  cover  the  whole  range  of  the  latest 
investigations  into  the  nature,  life-history,  and  adtion  of 
microbes,  The  problems  then  started  still  occupy  the 
minds  of  scientific  men,  and  it  may  even  be  said  that  no 
absolute  answer  has  yet  been  given  to  any  of  them. 
Though  Dr.  Tyndall  has  said  that  the  dodtrine  of  sponta¬ 
neous  generation  is  dead,  the  advocates  of  that  dodtrine 
aie  prepaied  to  maintain  that  the  question  has  only  been 
moved  a  stage  further  back.  It  is  quite  certain  that  the 
extreme  members  of  the  evolutionary  school  would  not 
admit  that  it  has  been  finally  demonstrated  that  inorganic 
matter  does  not  contain  “  the  promise  and  potency  of  all 
terresti ml  life  ;  indeed  this  is  the  dodtrine  enunciated  by 
Tyndall  himself  at  Belfast ;  and  it  is  equally  certain  that 
even  many  of  those  who  do  deny  that  organisms  capable 
of  reproducing  their  species  are  ever  evolved  from  abso¬ 
lutely  unorganised  matter,  nevertheless  do  not  consider 
the  presence  of  any  specific  atmospheric  or  other  germ  as 
necessary  for  the  reproduction  of  any  given  species. 
There  is  a  domain  which  still  invites  the  experimentalist, 
who  may  succeed  in  harmonising  apparently  antagonistic 
ideas.  Avery  large  and  important  amount  of  work  has 
been  done  in  showing;  the  analogies  between  fermentation 
and’ disease,  and  in  discovering  apparently  specific  patho¬ 
genic  microbes  or  ferments.  Indeed,  in  recent  years  the 
multiplication  of  specific  microbes  has  become  almost  em¬ 
barrassing.  But  though  strong  evidence  has  unquestion¬ 
ably  been  adduced  that,  at  least  in  certain  cases,  the 
characteristic  microbe  is  the  originator  of  the  disease,  or 
is  capable  of  conveying  it,  the  very  multiplication  of  mi¬ 
crobes  is  reviving  the  question  as  to  whether  these  organ¬ 
isms  are  the  causes  or  merely  the  accompaniments  (in  the 
sense  in  which  the  vulture  is  the  accompaniment  of 
carrion),  or  even  the  products  of  disease.  The  recognition 
of  these  facts  does  not  imply  any  depreciation  of  the  prac¬ 
tical  value  or  the  significance  "of  the  work  which  has  been 
done  during  the  last  thirty  years,  but  helps  us  to  a  clearer 
view  of  its  bearing  and  scope. 

4.  In  considering  the  development  of  the  germ  theory 
we  may  pass  almost  direftly  from  Leeuwenhoek  and  his 
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contemporaries  to  Pasteur.  As  a  matter  of  history  we 
must  not  of  course  overlook  the  observations  of  Cagmardla 
Tour  and  Schwann,  based  upon  an  observation  of  Leeu¬ 
wenhoek,  and  really  establishing  the  vegetable  nature  of 
veast.  But  it  is  to  Pasteur  that  we  are  indebted  foi  defi¬ 
nite  progress  in  establishing  or  refuting  the  ideas  which 
sprang  immediately  from  Leeuwenhoeks  discovery  The 
work  of  the  Germans,  and  even  of  the  French,  apart  from 
Pasteur,  has  been  mainly  in  the  filling  up  of  details.  Ex¬ 
tremely  important  have  been  many  of  those  details.  The 
discovery  of  the  micro-organism  of  anthrax  by  Rayer  and 
Davaine  ;  the  subsequent  discovery  by  Koch  0.  the  spores 
into  which  the  anthrax  filaments  breakup;  Koch  s  dis¬ 
covery  of  the  bacillus  of  tuberculosis  ;  and,  lastly,  the 
same  ardent  investigator’s  latest  discoveries  bearing  upon 
the  nature  and  etiology  of  cholera,  are  all  alike  not  only 
important  confirmations  of  previously-existing  ideas,  but 
in  themselves  elucidatory  and  suggestive.  The  Germans, 
too,  have  been  most  important  critics,  a  natural  conse¬ 
quence  of  their  close  attention  to  details ;  and  Koch  s 
criticisms  of  Pasteur’s  work  may  be  perused  with  the 
greatest  advantage  by  all  who  are  interested  in  the  subjedt, 
or  are  pradtically  engaged  in  medical  or  surgical  work- 

Some  regret  may  be  felt  at  a  certain  want  of  respedt  for 

the  meat  Frenchman  which  seems  to  pervade  the  illus¬ 
trious  German’s  remarks.  The  true  lover  of  science  is 
little  impressed,  however,  by  the  temporary  acrimony  of 
rival  investigators,  but  is  thankful  for  their  mutual  watch¬ 
fulness  Pasteur  remains  the  central  figure  in  connection 
with  the  modern  development  of  the  germ  theory;  the 
discoveries  and  criticisms  of  the  greatest  of  his  contempo¬ 
raries  in  the  same  sphere  of  investigation  are,  after  all,  of 
the  nature  of  side-lights  upon  his  work.  .  . 

k.  This  is  not  the  place  in  which  to  offer  any  opinion  on 
theistic  questions.  But  it  is  stridtly  within  the  scope  of  a 
scientific  paper  to  recognise  fadts  having  a  diredt  bearing 
upon  the  subjedt  under  consideration.  It  is  a  fadt  that 
Pasteur  must  be  added  to  the  list  of  spiritualist  ’  grands 
initiateurs  enumerated  by  Naville.  We  may  take  cogni- 
sance  of  Pasteur’s  religious  beliefs  as  resulting  in  an  atti- 
tude  of  mind  and  a  seledtive  influence  which  have  undoubt¬ 
edly  been  the  primary  conditions  of  his  peculiar  success. 
Perhaps  the  most  general  expression  of  the  scientific  con¬ 
sequence  of  his  beliefs  will  be  to  say  that  they  have  made 
of  him  in  even  an  unusually  stridt  sense  an  indudtive  rather 
than  a  dedudtive  inquirer.  He  has  approached  natuial 
phenomena,  in  the  most  absolute  sense  of  the  words,  with 
the  simplicity  and  teachableness  of  a  pupil.  When  the 
French  Ministry  of  Agriculture  commissioned  him  in  1865 
to  study  the  diseases  of  the  silk-worm,  Pasteur,  as  he 
declares  in  the  preface  to  his  “  Etudes  sur  la  Maladie  des 
Vers  a  Soie,’’  had  never  even  seen  a  silkworm.  He  men¬ 
tioned  this  fadt  as  a  reason  for  declining  the  commission. 
“  It  is  all  the  better”  said  Dumas,  “  that  you  know  no¬ 
thing  about  the  subjedt ;  you  will  have  no  ideas  upon  it 
except  those  which  result  from  your  own  observations. 
The  determining  mental  conditions  in  Pasteur  s  woikhave 
been,  firstly,  a  profound  sense  of  the  gulf  between  organic 
and  inorganic  matter,  and,  secondly,  what  may  be  most 
accurately  described  as  a  Christian  sense  of  duty  to  his 
neighbours.  The  first  was  expressed  i  n  discovery  of  what  he 
calls  molecular  dissymmetry,  resulting  in  his  formulation 
of  the  law  that  while  all  inorganic  compounds  can  be  super¬ 
posed,  all  organic  compounds  are  charadterised  by  what 
he  has  graphically  symbolised  as  right  and  left-handedness. 
Starting  from  this  basis,  the  same  fundamental  principle 
guided  him  into  a  strong  opposition  of  the  dodlrine  of  spon¬ 
taneous  generation,  and  into  the  famous  researches  on  fer¬ 
mentation  which  have  afforded  the  sure  foundation  of  the 
modern  developments  of  the  germ  theory,  of  the  study  of 
the  etiology  and  rational  treatment  of  zymotic  diseases, 
of  antiseptic  surgery,  and  of  sanitary  science  in  general. 
Nor  is  the  second  principle  less  deserving  of  recognition 
as  a  cause  of  Pasteur’s  science.  Dumas’s  description  of 
the  misery  resulting  po  the  rural  population  of  France 
front  the  silk-worm  disease  induced  him  to  undertake 


those  researches  on  pebrine  and  flacherie  which  resulted  in 
further  important  confirmations  and  elucidations  of  the 
germ  theory  ;  his  researches  on  the  “  maladies  ”  of  beer 
were  undertaken  with  the  avowed  hope  that  the  im¬ 
poverishment  of  France,  consequent  on  the  war  of  1870, 
might  be  alleviated  by  the  establisment  of  a  great  national 
brewing  industry ,  rivalling  that  of  Germany  ;  in  the  in¬ 
terests^  the  ruined  stock  farmers  of  France,  and  with 
the  same  patriotic  motive,  he  turned  his  attention  to  fowl 
cholera  and  anthrax  ;  and  not  less  have  his  later  researches 
on  every  zymotic  disease  on  which  he  has  been  able  to  lay 
his  hands,  and  on  hydrophobia,  been  inspired  by  a 
philanthropic  desire  to  minister  to  the  happiness  of 
mankind. 

6.  In  studying  the  work  of  one  of  the  greatest  and  most 
successful  investigators  of  this  century,  it  is  of  scientific 
importance  to  recognise  all  the  conditions  which  have 
contributed  to  the  attainment  of  such  remarkable  results  ; 
and  the  fads  noted  in  the  last  paragraph  really  force 
themselves  upon  the  attention  of  the  student  of  Pasteur’s 
writings.  It  is  the  more  desirable  that  attention  should 
be  given  to  these  fadts  because  erroneous  impressions  con¬ 
cerning  Pasteur  may  retard  the  progress  of  science  by 
weakening  the  influence  of  his  utterances,  and  the  confi¬ 
dence  which  they  merit.  There  is  a  danger  that  the  ani¬ 
mated  scenes  in  the  French  Academie  des  Sciences  which 
have  occasionally  been  reported,  the  tone  of  some  of  Koch’s 
criticisms,  the  charges  of  dogmatism  which  have  been 
levelled  against  Pasteur,  and  still  more  the  misleading 
statements  of  those  whose  judgments  are  weakened  by  a 
more  or  less  morbid  and  ignorant  sentimentality  respecting 
the  lower  animals,  may  give  rise  to  misconceptions  of  the 
character  of  Pasteur.  It  is  worth  while,  therefore,  to  say 
that  no  reader  of  Pasteur’s  own  works  can  rise  from 
their  perusal  without  a  strong  consciousness  that  Pasteur 
is,  in  an  exceptional  degree,  a  single-minded  and  earnest 
man. 

7.  The  foregoing  brief  resume  of  the  course  of  Pasteur’s 
investigations°indicates  the  inquiries  into  which  the  accu¬ 
mulated  mass  of  work  done  in  connection  with  the  deve¬ 
lopment  of  the  germ  theory  now  resolves  itself.  Starting 
with  Leeuwenhoek’s  discovery  of  micro-organisms, 
Cagniard  la  Tour  and  Schwann’s  discovery  that  the 
globules  of  yeast  are  living  plants  capable  of  indefinite 
multiplication  in  suitable  media,  and  Pasteur’s  demon¬ 
stration  that  fermentation  in  general  is  necessarily  asso¬ 
ciated  with  the  presence  of  living  organisms,  we  have 
opened  up  a  series  of  most  profound  inquiries  into  the 
relations  between  chemical  force  and  affinities  in  general 
and  that  undefined  something  which  may  be  provisionally 
called  vital  force.  From  speculations  as  to  the  influence 
of  vital  force  on  the  chemistry  of  nature  in  general,  con¬ 
cerning  which  vastly  wider  views  are  now  presented  than 
were  dreamt  of  in  the  pre-Pasteurian  period,  we  natu¬ 
rally  pass  to  inquiries  as  to  the  influence  of  chemical 
conditions  upon  the  special  forms  and  the  special  attri¬ 
butes  of  particular  forms  of  organised  life.  From  such 
inquiries  we  proceed  to  inquiries  as  to  the  origin  and 
nature  of  microbes  themselves,  and  the  phenomena  of 
their  pathological  relations. 

8.  With  the  overthrow  of  Liebig’s  motion  or  contadt 
theory  of  fermentation,  and  the  substitution  of  Pasteur’s 
demonstrations  that  fermentation  is  a  vital  process,  our 
view  of  the  influence  of  the  unknown  force,  vitality,  in 
the  chemistry  of  nature,  has  become  so  vastly  extended 
that  it  may  almost  be  said  that  chemical  changes  are 
dependent  upon  life.  Death  itself  is  life.  The  tendency 
is  to  the  conclusion  that  no  other  forms  of  force  could 
exert  a  sustained  influence  in  rearranging  the  elements  of 
matter.  The  changes  possible  in  consequence  of  mere 
thermal  or  eledtrical  conditions  are  so  stridly  limited  that 
it  may  be  said  that  without  vitality  certain  forms  and 
combinations  of  matter  must  have  been  eternal.  Che¬ 
mical  affinity  alone  must  have  resulted  in  absolute 
stability.  We  may  conceive  the  possibility  of  heat  from 
an  external  source  breaking  up  any  matter,  even  living 
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matter;  but  it  is  the  tendency  of  Pasteur’s  work  to  show 
that  without  such  external  a&ion  and  without  life  a  few 
given  forms  must  have  remained  for  ever  unchanged. 
We  have  long  been  familiar  with  the  notion  that  life  alone 
can  build  up  organic  combinations.  The  vegetable  takes 
up  the  inorganic  element  and  elaborates  it  into  food  for 
the  more  complex  tissues  of  the  animal ;  Pasteur’s 
teaching  brings  us  to  the  conclusion  that  for  the  reverse 
process  life  is  still  necessary.  Without  the  adtion  of 
micro-organisms,  dead  organic  matter  would  accumulate 
and  be  at  least  as  permanent  as  the  rocks.  Pasteur’s  re¬ 
searches  tend  to  banish  from  the  universe  such  a  process 
as  purely  chemical  decay.  It  is  the  function  of  anaerobies 
to  split  up  organic  tissues  into  simpler  combinations,  and 
we  are  indebted  to  the  aerobies  for  the  resolution  of  these 
simpler  combinations  into  inorganic  forms.  It  seems  al¬ 
most  as  though  chemical  affinity  a&ed  under  the  direction 
and  control  of  life,  and  the  fadt  that  man  in  the  laboratory 
is  able  to  produce  artificial  compounds  can  scarcely  be 
regarded  as  an  exception  to  this  rule.  The  opinions  based 
on  Pasteur’s  suggestion  in  1862,  that  the  production  of 
nitrates  in  the  soil  is  the  work  of  a  living  organism,  have 
been  much  strengthened  and  extended  by  such  papers  as 
that  by  Mr.  R.  Warington,  on  the  value  of  microbes  to 
the  agriculturist,  read  at  the  meeting  of  the  British  Asso¬ 
ciation  at  Southport,  last  year.  Not  less  remarkable  is 
Dr.  Angus  Smith’s  discovery  of  the  giving  off  hydrogen 
from  water  as  a  consequence  of  the  presence  of  microbes, 
and  as  constituting  even  a  test  of  their  activity.  A  brief 
resume  of  Dr.  Smith’s  observations  on  this  point  appeared 
in  the  Manchester  Guardian  of  January  28th.  Dr.  Smith’s 
own  account,  which  will  form  part  of  his  forthcoming 
Report  as  Inspector  under  the  Rivers  Pollution  Commis¬ 
sion,  will  be  looked  forward  to  with  the  greatest  interest, 
and  all  will  anticipate  with  keen  expectation  Dr.  Smith’s 
further  researches  based  on  a  discovery  which  seems  so 
full  of  suggestiveness.  Dr.  Smith  found  that  from  very 
pure  spring  water  up  to  the  most  foul  sewage  hydrogen  is 
given  off,  and  that  in  each  case  its  quantity  is  strictly 
proportionate  to  the  activity  of  the  microbe  life  present. 
Nitrates  are  found  in  rain-water,  but  have  been  attributed 
by  Obin  and  Muntz  to  electrical  action,  and  to  the  pre¬ 
sence  of  minute  crystals  in  the  atmosphere.*  Considered 
from  Pasteur’s  standpoint  it  will  be  seen  that  such  phe¬ 
nomena  may  vastly  extend  our  idea  of  the  part  played  by 
life  throughout  the  universe.  The  philosophical  result  of 
Pasteur’s  teaching  may  be  perhaps  best  expressed  by  his 
answer  to  the  famous  question  of  Liebig,  repeated  by  M. 
Bouillaud  in  the  Academy  of  Sciences,  as  to  what  are  the 
ferments  of  ferments  ?  “  If,”  says  Liebig,  “  the  fungus 

or  mushroom  be  the  cause  of  the  destruction  of  the  oak 
— if  the  animalcule  be  the  cause  of  the  putrefaction  of  a 
dead  elephant, — what,  then,  is  the  cause  of  the  putrefac¬ 
tion  .after  death  of  the  fungus  ?  what  is  the  cause  of  the 
putrefaction  and  decay  of  the  dead  animalcule  ?  They 
also  ferment,  decay,  and  putrefy,  and  finally  disappear 
entirely,  just  as  do  the  mighty  tree  and  the  gigantic 
animal;  and  the  final  products  are  the  same  in  all.” 

“  Dead  aerobies,”  replies  M.  Pasteur,  “  become  the  prey 
of  new  aerobies  of  different  species  or  of  their  own 
species.  Though  a  mass  of  germs  becomes  in  its  turn  a 
mass  of  organic  matter  susceptible  to  putrefaction  and 
combustion,  those  germs,  nevertheless,  represent  life  in 
its  eternal  form  ;  for  life  is  the  germ,  and  the  germ  is 
life.” 

g.  A  consideration  of  the  new  views  as  to  the  influence 
of  the  microbe  in  the  chemistry  of  the  universe  naturally 
leads  to  a  consideration  of  the  possible  influence  of  che¬ 
mical  conditions  upon  the  microbe.  This  is  the  old 
question  of  the  influence  of  the  environment  upon  the 
form  of  the  organism,  or,  as  we  may  say,  in  perhaps  a 
deeper  philosophical  sense,  upon  its  life.  This  branch  of 
the  enquiry  has  an  important  bearing  upon  the  patholo- 


*  It  any  reliance  can  be  placed  on  speftrum  analysis,  alcohol  is 
present  in  the  tails  of  comets. 
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gical  problems  involved.  One  of  the  things  which  most 
strike  the  student  of  Pasteur’s  work  and  that  of  his 
followers  is  the  remarkable  variety  of  conditions  under 
which  microbe  life  is  apparently  carried  on.  Here,  again, 
it  seems  as  though  life  was  the  dominant  force  in  the 
universe  which  moulded  almost  any  conceivable  conditions 
to  its  use.  “  You  have  discovered,”  said  Dumas  to  Pas¬ 
teur,  “  a  third  order  of  beings  in  animated  nature — 
creatures  who  can  live  either  with  or  without  free  oxygen.” 
Following  up  the  experiments  of  Pasteur  demonstrating 
the  existence  of  life  outside  the  conditions  which  mankind 
had  come  to  regard  as  essential  to  life,  and  resulting  in 
his  classification  of  germs  as  anaerobies  and  aerobies,  we 
have  had  a  most  astonishing  series  of  observations. 
Semper  has  called  attention  to  the  fadt  that  far  higher 
forms  of  life  than  we  assume  the  micro-organisms  to  be 
actually  do  live  under  gaseous  conditions  which  would  be 
fatal  to  the  higher  Vertebrata,  and  that  the  capability  of 
breathing  assumed  poisonous  gases  varies  greatly  in  dif¬ 
ferent  animals.  The  mere  inference  by  Pasteur  that  each 
form  of  fermentation  has  its  peculiar  ferment  implies  the 
existence  of  life  under  a  most  extraordinary  variety  of 
chemical  conditions.  Dr.  Miquel  has  cultivated  a  badte- 
rium  which  has  the  singular  power  of  transforming  sulphur 
into  sulphuretted  hydrogen,  and  which  apparently  lives 
and  prospers  in  a  milieu  charged  with  sulphuretted  hy¬ 
drogen  gas.  The  same  experimentalist  is  sure  of  at  least 
one  bacillus  which  lives  and  multiplies  in  solutions  heated 
to  a  temperrture  of  from  70°  to  720  C.,  or  150  above  the 
temperature  assigned  by  Cohn  as  the  limit  beyond  which, 
though  spores  may  retain  latent  the  power  of  germinating, 
no  adtual  growth  or  multiplication  by  scissiparity  or  spore 
produdtlon  can  take  place.  Van  Tieghem  professes  to 
have  carried  the  limit  within  which  vegetation  is  possible 
up  to  74°  C.  We  have  further  the  experiments  of  the 
lamented  Frank  Hatton  on  the  cultivation  of  badteria  in 
the  presence  of  various  gases  supposed  to  be  inimical  to 
life,  showing  that  badteria  can  live  and  thrive  in  the  pre¬ 
sence  of  carbonic  oxide,  cyanogen,  sulphurous  anhydride, 
nitrogen,  nitrous  oxide,  carbonic  anhydride,  and  coal  gas. 
Badteria  were  also  cultivated  by  the  same  inquirer  in  solu¬ 
tions  containing  large  quantities  of  salicylic  acid,  strych¬ 
nine,  morphine,  narcotine,  and  brucine.  In  all  these  cases 
the  presence  of  the  badteria  affedted  in  a  greater  or  less 
degree  the  chemical  results ;  the  decomposition  of  cyan¬ 
ogen,  for  instance,  was  “  assisted  ”  by  the  badteria. 

10.  In  all  these  cases  it  is  far  from  unreasonable  to  assume 
that  the  particular  media  adted  upon  may  have,  in  their 
turns,  an  influence  upon  the  germs  themselves.  And  al¬ 
though  with  that  strong  tendency  to  see  things  simply  as 
they  are  and  to  avoid  generalising,  which  is,  in  a  peculiar 
degree,  the  quality  of  Pasteur,  the  author  of  the  modern 
theory  of  fermentation  has  refused  to  recognise  the  hypo¬ 
thesis  of  Von  Nageli,  Buchner,  and  of  Dr.  William 
Roberts,  as  to  the  convertibility  of  the  different  species  of 
micro-organisms,  he  does  not  expressly  deny  its  possi¬ 
bility,  and  has,  indeed,  together  with  his  immediate  dis¬ 
ciples,  demonstrated  by  many  suggestive  and  remarkable 
experiments  the  existence  of  a  certain  amount  of  varia¬ 
bility,  or  adaptability,  in  microbes.  But  provisionally,  at 
least,  Pasteur  rests  upon  the  recognition  of  a  special 
ferment  for  each  particular  kind  of  fermentation,  and  what 
is,  in  his  view,  another  way  of  saying  the  same  thing, 
a  special  microbe  for  each  zymotic  disease  ;  and  the  vari¬ 
ability  which  he  admits  is  simply  a  variability  of  vigour. 
With  him,  moreover,  vigour  and  youth  appear  to  be  con¬ 
vertible  terms,  and  it  is  important  in  following  the  course 
of  his  researches  to  retain  this  idea.  “  Do  I  deny  abso¬ 
lutely  the  polymorphism  of  Mycoderma  aceti  ?  ”  says 
Pasteur  in  his  ‘  *  Etudes  sur  la  Biere  ”  ;  “  on  the  contrary, 

I  have  endeavoured  many  times  to  establish  it.  I  have 
sought  chiefly  for  physiological  polymorphism  ;  that  is, 
whether  Mycoderma  aceti  was  not,  for  instance,  the  aerobic 
mucor  of  a  ferment  differing  from  it  physiologically,  say 
of  the  ladtic  ferment,  whose  analogies  of  form  with  the 
Mycoderma  aceti  are  sometimes  striking.  I  have  not 
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found  anything  hitherto.  What  I  deny,  with  reference 
to  this  Mycoderma,  are  the  polymorphisms  admitted  by 
M.  Bechamp  and  other  authors,  which,  in  my  judgment, 
rest  upon  erroneous  and  incomplete  observations.”  Dr. 
Miquel,  whose  remarkable  book  on  “  Les  Organismes 
Vivants  de  l’Atmosphere,”  containing  the  record  of  his 
experiments  at  the  Montsouris  Observatory,  is  full  of  in¬ 
terest,  gives  his  testimony  on  the  same  side.  “  The  theory 
of  the  evolution  of  species,”  he  says,  “  can  derive  little 
profit  from  this  class  of  experiments  if  they  are  conducted 
with  the  necessary  rigour.”  After  an  enormous  number 
of  experiments  he  has  found  that  the  different  species  of 
microbes  maintain  their  habits  and  their  individuality  un¬ 
changed  for  months  and  years.  “  Of  So.ooo  experiments,” 
adds  Dr.  Miquel  elsewhere,  “  not  one  has  contradicted 
the  affirmations  of  M.  Pasteur,  while  many  are  in  com¬ 
plete  opposition  to  the  statements  published  by  some  of 
his  too  zealous  or  inexperienced  followers.”  Klein,  as 
well  as  Koch,  has  also  been  forced  to  the  conclusion  that 
no  satisfactory  proof  of  the  truth  of  Non  Nageli’s  fasci¬ 
nating  hypothesis  of  the  “  sporting  ”  of  saprophytes,  or, 
in  other  words,  of  the  conversion  of  pathogenic  badteria 
into  harmless  saprophytes,  and  the  reduction  of  the  latter 
into  the  former,  has  yet  been  adduced,  and  he  has  pub¬ 
lished  a  series  of  experiments  tending  to  show  that 
Buchner  was  mistaken  in  supposing  that  he  had  established 
the  convertibility  of  Bacillus  subtilis  and  Bacillus  an- 
thracis,  and  offering  an  explanation  of  the  phenomena  on 
which  Buchner’s  conclusion  was  based. 

ii.  Nevertheless  it  must  be  admitted  that  the  succes¬ 
sive  outbreaks  and  disappearances  of  epidemics,  and  the 
observations  of  Pasteur  and  others  on  the  adaptability  of 
microbes  to  different  environments,  and  on  the  attenu¬ 
ation  and  cultivation  of  their  vigour  as  ferments,  cause 
Von  Nageli’s  hypothesis  to  have  an  inherent  probability. 
Not  that  the  idea  that  there  is  a  struggle  for  existence 
between  rival  microbes,  enunciated  by  Pasteur  in  his 
“  Etudes  sur  la  Biere,”  assumed  by  Klein  to  be  the  ex¬ 
planation  of  Buchner’s  supposed  evolution  of  the  anthrax 
bacillus  from  the  hay  bacillus  (both  forms  being  supposed 
to  have  inadvertently  obtained  admission  to  Buchner’s 
culture  solutions),  and  referred  to  by  Miquel  as  the  expla¬ 
nation  of  the  varying  proportions  of  germs  in  his  cultures, 
may  not  also  explain  the  occurrence  of  epidemics.  If  we 
assume  the  absolute  inconvertibility  of  all  species  of 
microbes,  epidemics  might  still  be  explained  as  the  conse¬ 
quence  of  the  occurrence  of  temporary  conditions  more 
favourable  to  the  development  of  noxious  than  of  harmless 
species.  But  this  would  really  force  us  logically  to  the 
conclusion  that  all  zymotic  diseases  have  specifically 
existed  as  long  as  life  itself.  On  the  other  hand  we  must 
be  careful  to  distinguish  between  variability  of  species  and 
what  Pasteur  means  by  variability  of  vigour.  Pasteur’s 
idea  is  perhaps  most  clearly  conveyed  by  the  use  of  the 
terms  young  and  old  germs,  or  we  may'  perhaps  better 
grasp  the  idea  by  using  the  terms  tame  and  savage  germs. 
Thus,  let  us  take  the  remarkable  observation  of  Pasteur 
concerning  the  difference  in  the  proportion  of  fermentation 
accomplished  in  brewing,  to  weight  of  organism,  in  the 
presence  01  absence  of  free  oxygen.  In  shallow  vessels  in 
which  the  ferment  easily  obtains  free  oxygen,  i  kilom-m. 
of  ferment  will  correspond  to  5  or  6  kilogrms.  only  of  de¬ 
composed  sugar ;  while  in  deep  vats,  in  which  the  free 
oxygen  is  speedily  exhausted,  and  the  access  of  fresh 
supplies  is  prevented  by  the  layer  of  carbonic  acid  formed 
above  the  vats,  a  kdogrm.  of  ferment  corresponds  to  70, 
bo,  100,  and  even  150  kilogrms.  of  sugar  decomposed.  It 
is  as  though  the  ferment  in  the  presence  of  free  oxygen 
med  the  quiet  ar.d  easy  life  of  civilization,  brought  up  a 
large  family,  and  destroyed  or  consumed  no  more  than 
was  nece  sa.y  for  the  support  of  the  community;  while 
the  ferment  thrust  into  the  recesses  of  the  vat  and  forced 
to  tear  oxygen  from  the  material  around  him,  figuratively 
speaking,  cuts  down  a  tree  in  order  to  cook  a  dinner  and 
destroys  a  forest  in  order  to  obtain  a  little  breathing  space. 
As  the  savage  may  acquire  strength  and  ferocity  by'  his 


mode  of  life,  so  it  may  be  inferred  that  the  germ  actually 
acquires  virulence  by  exercise  in  its  anaerobic  mode  of 
life.  The  question  is,  does  this  virulence  become  fixed  by 
heredity,  in  any  case,  in  such  away  as  to  amount  to  the 
establishment  of  a  new  species,  with  peculiar  attributes 
which  will  enable  it,  not  only  to  tear  oxygen  as  a  sapro¬ 
phyte  from  dead  organic  matter,  but  as  a  parasite  from 
living  tissues.  For  it  must  be  borne  in  mind  that,  so  far 
as  reliable  experiment  has  yet  gone,  the  process  absolutely 
stops  at  this  point.  The  transformation  of  the  harmless 
saprophyte  into  the  deadly  animal  disease  has  not  yet  been 
conclusively  shown. 

(To  be  continued.) 
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RHODIUM. 

BERZELiusf  determined  the  atomic  weight  of  this  metal 
by  the  analysis  of  sodium  and  potassium  rhodiochlorides, 
NajRhCle,  and  K2RhClj.  The  latter  salt  was  dried  by 
heating  in  chlorine.  The  compounds  were  analysed  by  re¬ 
duction  in  hydrogen,  after  the  usual  manner.  Reduced  to 
percentages  the  analyses  come  out  as  follows  : — 


Rh. 

26-959 

2J-22Q 

Mean  27-094 
Rh. 

28-989 


In  Na3RhCl6. 
3NaCl. 

45-853 

45-30I 

45-577 

In  K2RhCL. 
2KCI. 
4I‘45° 


CI3. 

27-189 

27-470 

27-616 


27-425 

Cl3. 

29-561 


From  the  analyses  of  the  sodium  salt  we  get  the  follow 
ing  values  for  Rh 


From  per  cent  of  metal .  Rh  =  io4'507 

>>  11  NaCl .  ,,  102-980 

>>  ”  CI3 .  ,,  105-696 

,,  ratio  between  Cl3  and  Rh..  „  104-829 

>>  )>  NaCl  ,,  . .  „  104-093 


These  aie  discordant  figures,  and  indicate  some  doubt 
as  to  puiity  of  material.  The  last  value  is  fairly  good, 
however,  and  is  confirmed  by  results  from  the  potassium 
compound  :  — 


From  per  cent  of  metal 


» 
>> 
1  f 

n 


„  KOI 
Cl3 

Rh  :  CI3  ratio 
Rh  :  KC1  ratio 


Rh  =  104-054 
„  104-046 

„  104-065 

„  104-057 

„  104-051 


Mean . 

If  0  =  i6,  this  becomes  Rh  =  104-285. 


104-055 


RUTHENIUM. 

The  atomic  weight  of  this  metal  has  been  determined 
only  by  Claus. J  Although  he  employed  several  methods, 
the  only  results  worthy  of  present  notice  come  from  the 
analysis  of  potassium  rutheniochloride,  K2RuCl5.  The 

*  Smithsonian  Miscellaneous  Collections.  “The  Constants  (of 
Nature.  ” 

t  Poggend.  A  mini.,  13,  435.  182S. 

I  Journ.f.  Prakt .  Chem.,  34,  435.  1845 
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salt  was  dried  by  heating  to  200°  in  chlorine  gas,  but  even 
then  retained  a  trace  of  water.  The  percentage  results 
of  analysis  are  as  follows  : — 


Ru. 

2KCI. 

Ci8. 

28-96 

40-80 

30-24 

28-48 

41'39 

30-22 

28-91 

41-08 

30-04 

Mean  28-78 

41-09 

30-17 

Reckoning  diredtly  from  the  percentages  we  get  the  fol¬ 
lowing  discordant  values  for  Ru  : — 

From  percentage  of  metal  ..  ..  Ru  =  103-016 
„  KC1  ..  ..  „  107-190 

»  i.  Cl3  . .  96-854 

Obviously,  the  best  result  is  to  be  obtained  from  the 
ratio  between  Ru  and  2KCI.  This  gives  Ru  =  104-217; 
or,  if  0  =  i6,  Ru  =  104-457.  But  little  weight  can  be 
attached  to  this  determination. 


THE  INFLUENCE  OF  ORGANIC  MATTER  AND 
IRON  ON  THE  VOLUMETRIC  DETERMINATION 
OF  MANGANESE.* 

By  J.  B.  MACKINTOSH,  New  York  City. 


The  present  note  is  intended  as  an  addition  to  my  pre¬ 
vious  communication  on  the  volumetric  determination  of 
manganese,  read  at  the  Roanoke  meeting,  f  it  having  been 
suggested^  that  the  circumstances  under  which  my  ex¬ 
periments  had  been  conducted  were  essentially  different 
from  those  met  with  in  the  analysis  of  irons.  The  method 
used  in  these  experiments  is  the  same  in  all  its  details  as 
that  described  in  the  paper  referred  to. 

I  have  made  seven  experiments  in  all:  two  of 
these  were  in  duplicate  on  half  a  gramme  of  a 
sample  of  spiegel  dissolved  in  hydrochloric  acid  ;  one  was 
on  the  same  amount  of  spiegel  with  the  addition  of  25  c.c. 
of  a  standard  solution  of  potassium  permanganate  ;  one 
was  on  the  same  amount  of  spiegel  with  the  addition  of 
35  c.c.  permanganate  and  much  organic  matter,  viz.,  one 
drop  of  castor  oil,  two  or  three  drops  of  coal-tar  benzol 
and  of  gasolene  (petroleum),  about  ten  of  alcohol,  portions 
of  starch  and  of  sugar  about  the  size  of  a  small  pea,  and 
about  half  an  inch  of  a  common  match  cut  into  shavings. 
This  organic  matter  was  added  to  the  manganese  solution 
after  the  hydrochloric  acid  had  been  replaced  by  nitric, 
and  the  solution  was  heated  until  the  wood  shavings  had 
disappeared.  The  fifth  experiment  was  made  by  dissolving 
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and  the. seventh  experiment  by  dissolving  half  a  grm.  of 
spiegel  in  hydrochloric  acid,  and  adding  35  c.c.  perman¬ 
ganate,  without,  however,  taking  the  precaution  to  eva¬ 
porate  off  all  the  excess  of  hydrochloric  acid. 

Under  these  circumstances  one  would  expedt  that  if 
organic  matter  exercises  any  influence  on  the  determina¬ 
tion  it  would  be  plainly  evident  in  the  results  obtained. 
But  the  accompanying  table  of  results  shows  that  there 
is  no  such  evidence,  the  slight  differences  obtained  being 
easily  accounted  for  as  emus  of  manipulation. 

Experiment  3  shows  that  iron  and  the  carbonaceous 
matter  present  in  spiegel  have  no  practical  effedt ;  experi¬ 
ments  4  and  6  show  that  extraneous  organic  matter  has 
no  effedt ;  while  experiment  7  shows  that  hydrochloric 
acid  tends  to  make  the  results  decidedly  low.  This  is 
what  we  should  expedt,  for  the  energetic  oxidising  action 
of  the  nitric  acid  and  potassium  chlorate  employed,  is  very 
apt  to  destroy  all  organic  matter  present,  while  we  know 
that  Mn02  is  decomposed  by  hydrochloric  acid.  Another 
cause  of  the  slight  lowness  of  the  results  is  the  formation 
of  permanganate.  Frequently  the  wash-water  is  tinted 
slightly  pink. 

It  may  be  well  to  call  attention  to  the  fact  that  the 
differences  between  the  observed  and  calculated  values  in 
Nos.  3,  4,  and  6  correspond  to  errors  of  0-43,  0-92,  and 
o"22  per  cent  of  the  total  amount  of  manganese  present, 
including  that  in  the  spiegel,  or  to  errors  of  0-05,  0-12,  and 
0-025  Per  cent,  if  working  on  1  grm.  of  spiegel  or  ferro¬ 
manganese,  on  the  total  amount  of  all  the  constituent  s 
present. 

The  low  results  obtained  by  some  chemists  may  perhaps 
be  explained  on  the  supposition  that  the  potasssium  chlo¬ 
rate  used  may  be  contaminated  with  potassium  chloride, 
thus  giving  rise  to  the  formation  of  free  hydrochloric  acid, 
which  we  see  interferes  with  the  accuracy  of  the  process. 


ON  DIOXYETHYL-METHYLEN, 

AND  THE  PREPARATION  OF  METHYLEN 
CHLORIDE.* 

By  WILLIAM  H.  GREENE. 

With  the  exception  of  the  diethyl-ether  of  methylen 
glycol,  all  of  the  oxy-ethyl  substitution  compounds  of 
methan  have  already  been  described.  Ortho-formic  ether, 
CH(OC2H5)3,  was  studied  by  Kay  and  Williamson,  and  is 
generally  known  as  Kay’s  ether ;  ortho-carbonic  ether, 
C(OC2H5)4,  was  discovered  and  described  by  H.  Bassett ; 
methyl-ethyl  oxide  has  long  been  known. 

By  a  reaction  similar  to  that  by  which  these  ethers  are 
formed  I  have  isolated  dioxy-ethyl-methylen,  the  reaction 


On  Dioxyethyl-M ethylen. 


No. 


1 

2 

3 

4 

5 

6 

7 


Spiegel 
used,  grm. 

K2Mn208 
used,  c.c. 

Other  consti¬ 
tuents  present. 

Oxidising  Power 
in  terms  of 
K2Mn2Os. 

C.c. 

Dedudt  for 
Mn  in 
Spiegel. 
C.c. 

Oxidising  Power 
of  Precipitate 
from  K2Mn208 
added,  C.c. 

Theoretical 
for  MnO,. 
C.c. 

Percentage 

of 

Theoretical 

o-5 

°‘5 

Z 

13-15 

I3-I5 

— 

— 

— 

— 

o-5 

0-5 

°‘5 

0-5 

0-5 

25 

35 

2.5 

35 

org.  matter 

org.  matter 
HC1 

23-05 

26-90 

I3'I5 

23-10 

26-55 

I3’I5 

I3-I5 

I3-I5 

I3-I5 

9-90 

I3-75 

9-95 

13-40 

10-0 

14-0 

10-0 

14-0 

99 

98- 2 

99- 5 
957 

half  a  grm.  of  spiegel  alone  in  nitric  acid  ;  the  sixth  by 
dissolving  half  a  grm.  of  spiegel  in  nitric  acid  with  the 
addition  af  25  c.c.  potassium  permanganate,  some  oxalic 
acid,  half  an  inch  of  a  match,  one  filter-paper  7  c.m.  in 
diameter,  and  two  drops  each  of  castor  oil  and  turpentine  ; 

*  A  Paper  read  at  the  Chicago  Meeting  of  the  American  Institute 
01  Mining  Engineers,  May,  1884. 

f  Transactions  \of  the  American  Institute  of  Mining  Engineers, 
vol.  xu.,  p.  79 ;  and  Chemical  News,  vol.  xxxviii.,  p.  176, 
t  Chemical  News,  vol.  xxxviii.,  p.273. 


between  sodium  ethylate  and  methylen  chloride  taking 
place  as  indicated  by  theory. 

The  chief  difficulty  lies  in  the  preparation  of  pure 
methylen  chloride.  The  process  described  by  Perkin,  and 
depending  upon  the  reduction  of  chloroform  by  zinc  and 
ammonia,  yields  only  small  quantities  of  methylen  chlo¬ 
ride,  and  the  direct  chlorination  of  methyl  chloride  yields 
equally  unsatisfactory  results.  The  method  which,  after 


*  Read  before  the  American  Philosophical  Society. 
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numerous  experiments,  I  have  found  to  answer  best  con¬ 
sists  in  the  reduction  of  an  alcoholic  solution  of  chloro¬ 
form  Dy  zinc  and  hydrochloric  acid. 

The  zinc  and  chloroform,  mixed  with  several  times  its 
volume  of  alcohol,  are  placed  in  a  flask  connected  with  a 
suitable  condensing  apparatus,  and  hydrochloric  acid  is 
added  in  small  portions.  The  reaction  develops  con¬ 
siderable  heat,  and  methylen  chloride  and  chloroform  dis¬ 
til  over.  When  the  reaction  has  somewhat  subsided,  and 
no  more  liquid  distils,  more  hydrochloric  acid  is  added, 
and  a  moderate  heat  is  applied  if  necessary.  In  any  case 
the  mixture  is  heated  towards  the  close  of  the  operation, 
until  alcohol  begins  to  distil  in  quantity.  The  operation 
is  then  arrested,  and  the  product  in  the  receiver  is  washed, 
dried,  and  rectified,  that  portion  which  passes  below  about 
531  being  retained.  The  residue  is  returned  to  the  flask, 
and  again  submitted  to  the  addon  of  the  zinc  and  hydro¬ 
chloric  acid.  By  several  careful  rectifications  of  the  pro¬ 
duct  passing  below  530  pure  methylen  chloride  boiling  at 
40°  to  41°  is  obtained. 

By  several  operations  in  this  manner  the  yield  of 
methylen  chloride  maybe  brought  up  to  about  20  per  cent 
of  the  chloroform  employed. 

Little  or  no  advantage  is  gained  by  attempting  to  frac¬ 
tionate  the  product  as  it  distils  from  the  flask,  so  that  the 
chloroform  may  flow  back  into  the  reducing  mixture,  for 
such  distillation  necessarily  takes  place  in  a  stream  of 
hydrogen,  which  carries  with  it  about  as  much  chloroform 
as  methylen  chloride. 

Dioxy -ethyl-metliylen. — This  compound  was  prepared  by 
gradually  introducing  one  molecule  of  sodium  into  a  mix¬ 
ture  of  one  molecule  of  methylen  chloride  and  about  four 
times  the  theoretical  quantity  of  absolute  alcohol,  con¬ 
tained  in  a  flask  connected  with  a  reflux  condenser.  After 
all  of  the  sodium  has  been  introduced  the  mixture  is  heated 
on  a  water-bath  for  about  an  hour,  and  is  then  distilled. 
The  distillate  is  fractionated,  and  the  portion  which  passes 
below  78°  contains  all  the  diethyl  eiher.  It  is  agitated 
with  a  tolerably  concentrated  solution  of  calcium  chloride, 
and  the  light  ethereal  layer  is  separated,  dried  over  cal¬ 
cium  chloride,  and  carefully  rectified,  until  a  liquid  is  ob¬ 
tained  which  bods  at  86°  to  8gc. 

Dioxy-ethyl-metbylen  so  obtained  is  an  ethereal  liquid, 
having  a  penetrating  pleasant  odour,  somewhat  recalling 
that  of  mint.  Its  specific  gravity  at  0°  is  0*851,  and  it 
boils  at  89°,  under  a  pressure  of  769  millimetres.  It  is 
slightly  soluble  in  water,  fiom  which  it  may  be  separated 
by  the  addition  of  calcium  chloride  :  it  mixes  in  all  pro¬ 
portions  with  ether  and  alcohol,  and  it  cannot  readily  be 
separated  from  its  alcoholic  solution  if  much  alcohol  be 
present.  In  such  a  case,  fractional  distillation  and  treat¬ 
ment  of  the  portion  which  passes  below  78°  with  solution 
of  calcium  chloride  effeCt  the  separation. 


ON  A  NEW  SYNTHESIS  OF  SALIGENIN.* 
By  WILLIAM  H.  GREENE. 


The  method  by  which  I  have  obtained  saligenin  syntheti¬ 
cally  is  an  application  of  a  general  method  for  the  prepar¬ 
ation  of  phenolic  derivatives,  made  known  by  Reimerand 
Tiemann.  Indeed,  since  by  the  reaction  of  chloroform  or 
of  carbon  tetrachloride  on  an  alkaline  solution  of  sodium 
phenate  salicylic  aldehyd  or  salicylic  acid  maybe  obtained, 
it  may  naturally  be  expected  that,  under  the  same  circum¬ 
stances,  methylen  chloride  would  yield  saligenin,  the 
latter  being  an  oxy-benzylic  alcohol. 

A  mixture  of  30  grms.  of  methylen  chloride,  30  grms. 
of  phenol,  and  40  grms.  of  sodium  hydrate  dissolved  in  50 
grms.  of  water,  was  heated  in  a  sealed  matrass  in  a  water- 
bath.  The  reaction  is  complete  in  about  six  hours,  after 
which  the  contents  of  the  matrass  is  neutralised  with  hy¬ 
drochloric  acid,  and  agitated  with  ether,  which  takes  up 

*  Reid  before  the  American  Philosophical  Society. 
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the  saligenin  and  the  excess  of  phenol.  The  ethereal 
solution  is  decanted,  and  the  ether  distilled  off ;  the  residue 
is  repeatedly  exhausted  with  boiling  water,  which  takes 
up  the  saligenin  and  leaves  the  greater  part  of  the  phenol 
undissolved.  The  aqu-ous  solution  is  concentrated  to  a 
small  volume,  and  the  drops  of  phenol  which  separate  on 
cooling  are  removed.  After  exposing  the  residue  for  some 
time  over  sulphuric  acid,  a  crystalline  mass  is  obtained, 
which  is  pressed,  and  re-crystallised  from  boiling  water 
or  from  alcohol.  Pure  saligenin  is  thus  obtained. 

The  quantity  of  saligenin  is  by  no  means  in  proportion 
to  the  quantity  of  phenol  employed,  and  an  alcoholic 
solution  of  sodium  hydrate  was  found  to  yield  no  better 
results  than  an  aqueous  solution,  although  the  reaction 
took  place  more  promptly. 

Isomeric  oxy-benzylic  alcohols  may  be,  and  probably  are, 
formed  at  the  same  time,  but  I  have  not  yet  been  able  to 
isolate  such  compounds. 


THE  QUALITATIVE  DETECTION  AND  THE 
QUANTITATIVE  DETERMINATION  OF  ARSENIC, 
SULPHUR,  AND  PHOSPHORUS, 

AND  OF  CERTAIN  METALS  PRESENT  IN 
MINUTE  QUANTITIES  IN  COMMERCIAL  COPPER. 

By  O.  KUHN. 


There  was  published  in  the  Zeilschrift  fuv  Analytische 
Chemie  (vol.  xxi. ,  p.  516)  a  memoir  under  the  above  title 
by  Dr.  Jul.  Lowe,  upon  which  I  submit  certain  remarks. 

The  author  states  : — “  In  presence  of  sulphur  (or  of  one 
of  its  oxides)  along  with  lead  in  copper  a  part  of  the  pre¬ 
cipitate  insoluble  in  nitric  acid  will  consist  of  lead  sul¬ 
phate.”  This,  however,  can  happen  only  when  a  con¬ 
siderable  quantity  both  of  lead  and  sulphur  occurs  in  the 
copper  in  question.  Even  then  only  a  part  of  the  lead 
sulphate  formed  is  precipitated,  whilst  the  rest  remains 
in  solution,  and  is  only  thrown  down  on  the  addition  of 
alcohol.  Most  of  the  refined  coppers  of  commerce,  which 
really  contain  lead,  give  no  precipitate  on  the  direct  addi¬ 
tion  of  sulphuric  acid  until  alcohol  is  also  added. 

The  same  remark  applies  to  the  method  laid  down 
for  precipitating  the  main  quantity  of  the  lead,  in  which 
likewise  an  addition  of  alcohol,  and  the  washing  of  the 
precipitate  with  water  containing  alcohol  and  sulphuric 
acid,  is  necessary. 

The  separation  of  the  arsenic  by  precipitating  the  solu¬ 
tion  of  the  copper  (first  rendered  ammoniacal)  with  mag¬ 
nesia  mixture  gives  too  low  results,  and  if  the  quantity  of 
arsenic  is  trifling  no  precipitation  at  all  takes  place,  so 
that  the  presence  of  arsenic  may  be  entirely  overlooked. 
In  order  to  retain  15  to  18  grms.  copper  in  ammoniacal 
solution  a  considerable  quantity  of  water  must  be  added, 
and  in  the  volume  of  liquid  thus  formed  (at  least  i|  litre) 
a  notable  quantity  of  ammonium-magnesium  arseniate 
remains  in  solution.  An  addition  of  alcohol  lessens  this 
evil,  but  does  not  remove  it  entirely. 

The  separation  of  the  phosphorus  from  the  ammoniacal 
solution  of  copper  suffers  from  the  same  defect,  though  to 
a  far  less  extent,  sines  ammonium-magnesium  phosphate 
is  far  less  soluble  in  ammoniacal  water  than  is  the  corre¬ 
sponding  arsenical  compound. 

The  separation  of  copper  from  zinc,  nickel,  and  cobalt 
suffers  from  the  same  evil,  which  the  author  himself 
points  out  as  regards  the  separation  of  arsenic  with  potas¬ 
sium  sulphide.  When  15  to  18  grms.  copper  are  used — 
and  this  is  scarcely  to  be  avoided  in  view  of  the  minute 
proportion  of  the  foreign  metals  in  question — the  precipi¬ 
tate  of  copper  sulphide  produced  by  the  introduction  of 
sulphuretted  hydrogen  is  very  bulky,  and  cannot  easily  be 
thoroughly  washed,  remembering  how  readily  copper  sul- 
^  phide  becomes  oxidised. 
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With  reference  to  the  above-mentioned  sources  of  error 
I  venture  to  propose  a  method  which  I  have  used  for 
some  time,  and  which  on  several  grounds  seems  to  me 
preferable  to  the  method  of  Dr.  Lowe. 

For  the  determination  of  the  proportion  of  copper  a 
small  quantity  of  the  sample  (0-5  to  o'8  grm.)  is  dissolved 
in  nitric  acid,  and  titrated  with  potassium  sulphocyanide, 
according  to  Volhard’s  well-known  method.  The  deter¬ 
mination  of  silver,  lead,  and  bismuth  (iron  and  manganese) 
is  effected  in  a  separate  portion  of  the  sample,  and  that  of 
arsenic,  phosphorus,  sulphur,  zinc,  nickel,  cobalt,  iron,  and 
manganese  in  a  third  portion,  both  the  two  latter  of  from 
15  to  18  grms. 

T-he  two  latter  portions  are  dissolved,  each  separately, 
in  nitric  acid,  evaporated  to  dryness,  to  render  tin  oxide 
insoluble  if  present,  and  the  residue  is  dissolved  in  water, 
with  the  addition  of  a  quantity  of  nitric  acid  just  suffi¬ 
cient.  If  a  residue  is  left  it  is  filtered  off,  washed  with 
hot  water,  and  tested  by  known  methods  for  antimony, 
tin,  silicon,  phosphorus,  arsenic,  and  lead  sulphate,  the 
last  only,  as  above  mentioned,  when  considerable  quanti¬ 
ties  of  lead  and  sulphur  are  present.  It  must  be  remem¬ 
bered  that  when  the  copper  contains  iron  along  with  tin 
the  tin  oxide  always  appears  coloured  yellow  by  iron 
oxide,  from  which  it  cannot  be  separated  by  boiling  with 
acids.  It  is  therefore  necessary  to  separate  them  by 
fusion  with  sodium  carbonate  and  sulphur. 

The  solution  of  one  portion  of  15  to  18  grms.  copper  is 
mixed  -with  hydrochloric  acid  for  the  separation  of  silver. 
To  the  filtrate  are  added  sulphuric  acid  and  alcohol  to 
throw  down  lead  sulphate,  which  is  filtered  off  and  washed 
with  water  containing  sulphuric  acid  and  alcohol.  Up  to 
this  stage  of  the  process  care  must  be  taken  that  a  suffi¬ 
ciency  ot  acid  is  always  present  in  the  solution  to  prevent 
a  separation  of  bismuth,  if  present,  by  the  washing- 
water. 

The  filtrate  from  the  lead  sulphate  is  supersaturated 
with  ammonia  according  to  Lowe’s  method,  when  bismuth 
and  iron  oxides  are  eliminated  and  separated  by  known 
methods.  If,  however,  the  copper  contains  along  with 
iron  relatively  considerable  quantities  of  phosphorus  or 
arsenic  the  precipitation  of  iron  oxide  is  always  imperfect. 
Both  precipitate  and  solution  contain  ferric  oxide  and 
phosphoric  or  arsenic  acid.  This  is  at  once  perceived  on 
adding  to  the  filtrate  magnesia  mixture.  The  precipitate 
of  ammonium-magnesium  phosphate  (or  arseniate)  is 
coloured  more  or  less  deeply  yellow  by  a  simultaneously 
deposited  ferric  oxide.  If  iron  and  phosphorus  are  both 
present  we  obtain  them  in  two  separate  precipitates,  on 
which  account  it  is  preferable  to  determine  the  iron  in  the 
second  portion  of  15  to  18  grms.  copper. 

In  the  solution  of  this  second  portion  the  sulphuric  acid 
is  first  precipitated  by  means  of  barium  nitrate ;  the  fil¬ 
trate  is  evaporated  to  dryness  with  such  a  quantity  of  sul¬ 
phuric  acid  that  all  the  metallic  oxides  may  be  combined 
with  this  acid. 

The  residue  from  evaporation  is  dissolved  in  water, 
mixed  with  just  enough  sodium  carbonate  to  cause  a  per¬ 
manent  precipitate,  heated  almost  to  boiling  along  with 
sulphurous  acid,  and  all  the  copper  is  thrown  down  as  a 
sulphocyanide  by  means  of  the  smallest  possible  excess  of 
potassium  sulphocyanide.  When  quite  cold  the  liquid  and 
the  entire  precipitate  are  rinsed  into  a  500  c.c.  flask,  filled 
up  to  the  mark  with  water,  and  well  shaken  after  so  much 
more  water  has  been  added  as  corresponds  to  the  volume 
of  the  precipitated  copper  sulphocyanide.  This  com¬ 
pound,  when  recently  precipitated,  has  the  sp.  gr.  3-16, 
whence  the  volume  of  the  precipitate  may  be  readily  cal¬ 
culated  (10  grms.  copper  give  19-16  copper  sulphocyanide, 

ig-i6  ,  c  , 

=  — —  =  6-o6  c.c.) 

3  -i6 

From  the  contents  of  the  flask  400  c.c.  are  filtered 
through  a  dry  folded  filter,  and  concentrated  to  a  small 
volume.  It  is  then  heated  with  nitric  acid  added  drop  by 
drop  till  all  excess  of  potassium  sulphocyanide  is  decom¬ 
posed,  and  the  resulting  hydrocyanic  acid  is  expelled.  The 


liquid  thus  concentrated  is  boiled  with  sulphurous  acid, 
the  latter  driven  off,  and  sulphuretted  hydrogen  is  passed 
into  the  hot  liquid  until  the  arsenic  present  is  entirely 
thrown  down.  The  arsenic  in  the  iron  arsenide  thus  ob¬ 
tained  is  determined  by  one  of  the  known  methods. 

From  the  liquid  thus  freed  from  arsenic,  the  iron,  nickel, 
cobalt,  zinc,  and  manganese  are  precipitated  as  sulphides 
by  the  addition  of  ammonia  and  ammonium  sulphide,  and 
are  separated  and  determined  by  the  ordinary  methods. 
The  ammonium  sulphide  in  the  filtrate  is  decomposed  by 
hydrochloric  acid,  and  phosphorus  is  precipitated  by  am¬ 
monia  and  magnesia  mixture  as  ammonium-magnesium 
phosphate.  On  account  of  the  large  quantity  of  potassium 
salts  in  the  solution  the  precipitate  always  retains 
potassa  and  must  be  redissolved  in  a  little  hydrochloric 
acid  and  again  thrown  down  by  ammonia  and  a  few  drops 
of  magnesia-mixture. — Zeitschriftfur  Analyt.  Chemie. 


VERMILLION— ITS  MANUFACTURE  IN  CHINA. 


The  Chinaman  has  no  knowledge  whatever  of  chemistry, 
and  of  the  principles  of  natural  philosophy  and  statics 
generally  his  notions  are  of  the  most  rudimentary  and 
primitive  description.  How,  then,  in  the  face  of  these 
obvious  disadvantages  have  the  Chinese  contrived  to  place 
themselves  in  the  front  rank  amongst  nations  in  the  matter 
of  certain  chemical  manufactures,  one  of  the  most  impor¬ 
tant  of  which  is  the  subject  of  this  article, — Vermillion  ? 
In  our  last  article  we  have  seen  with  what  ingenuity  and 
pertinacity  in  carrying  out  his  ends  the  Chinaman  has  suc¬ 
ceeded  in  making  perhaps  the  most  delicate  and  perfect 
iron  castings  in  the  world.  He  has  succeeded  in  that  in¬ 
stance  not  by  any  deep  researches  into  the  hidden  mys¬ 
teries  of  Nature,  by  no  process  of  thought  involving  an 
inquiry  into  the  s<  reason  why  ;  ’  to  this  the  Chinaman  is 
averse,  the  whole  tendency  of  his  eduation,  such  as  it  is, 
tends  to  made  him  satisfied  with  observing  effects  ;  it  is 
sufficient  to  him  to  know  that  things  are  so,  without  going 
into  troublesome  or  elaborate  investigations  into  those 
changeless  laws  of  Nature  into  which  his  philosophy 
teaches  him  that,  as  he  cannot  alter  or  control  research,  is 
fruitless  ;  but  that  he  has  in  his  own  small,  ingenious, 
patient  way  observed  effects  to  very  good  purpose  the  un¬ 
rivalled  excellence  of  some  of  his  manufactures  testifies. 
We  will  now  enter  a  vermillion  manufactory  and  watch  the 
process  from  the  first  stage  of  mixing  its  two  ingredients — 
mercury  and  sulphur — to  the  final  process  of  weighing  and 
packing  this  costly  and  beautiful  pigment  for  the  market. 

The  first  objects  to  attract  the  visitor’s  attention  on 
entering  the  yard  attached  to  the  works  will  probably  be 
large  piles  or  stacks  of  charcoal,  crates,  or  baskets  of 
broken  crockery  ware,  and  numerous  rusty  old  iron  pans 
of  somewhat  similiar  shape  to  the  rice  pans  previously 
described,  but  considerably  thicker  and  heavier,  there 
will  also  probably  be  a  few  broken  and  disused  cast-iron 
mortars.  All  these  articles  are  the  cast  off  or  worn  out 
implements  of  the  manufacture,  and  will  be  described  in 
their  proper  order.  On  entering  the  factory  proper,  scores 
of  little  stone  mills,  each  being  turned  by  one  man,  and 
other  long  rows  of  workmen  weighing  out  and  wrapping 
up  the  vermillion  will  be  seen.  The  furnaces  are  then 
arrived  at :  these  may  be  a  score  or  more  in  number  and 
may  be  ten  or  twelve  in  each  furnace  room,  five  or  six  on 
each  side.  After  passing  these  the  stores  of  quicksilver, 
sulphur,  alum,  glue,  new  spare  iron  pans,  serviceable 
crockery  ware,  and  sieves  and  other  utensils  used  in  the 
factory  are  arrived  at,  and  this  completes  the  view  of  the 
works.  The  iron  pans  in  which  the  vermillion  is  sublimed 
are  those  referred  to  above  ;  they  are  circular  and  semi- 
spherical  in  shape;  all  are  of  the  same  size  and  weight; 
they  are  cast  upside  down,  ard  in  the  casting,  a  runner  or 
lump  of  iron,  two  and  three-eighths  inches  in  diameter  by 
from  six-eighths  to  one  inch  in  depth,  is  purposely  left  on 
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every  pan  in  order  to  enable  the  workman  the  more  readily 
to  handle  the  pan  when  stirring  up  its  contents.  The  size 
of  the  pans  proved  by  adtual  measurement  to  be  294  inches 
in  diameter,  by  eight  and  seven-eighths  inches  deep,  and 
the  weight  40  catties,  or  say  about  53  pounds.  These 
pans  are  set  in  rows  of  5  or  6  on  each  side  of  a  small  rec¬ 
tangular  room,  in  size  some  12  ft.  by  15  ft. ;  the  door  of 
this  room  is  of  wood  and  contains  an  aperture  a  few  inches 
square  in  order  to  enable  the  workman  to  watch  the  pro¬ 
gress  of  his  operation,  from  time  to  time,  without  the 
necessity  of  lowering  the  temperature  of  the  apartment 
by  opening  the  door.  The  pans  are  set  in  brickwork,  each 
pan  having  beneath  it  a  grate  to  hold  the  charcoal  used  as 
fuel.  There  is  no  communication  between  the  grates  or 
furnaces  under  each  pan,  and  no  chimney,  the  flames  and 
products  of  combustion  finding  exit  from  the  front  of  the 
grate  which  is  left  wholly  open  at  all  stages  of  the  oper¬ 
ation. 

The  process  of  manufacture  is  as  follows  : — Taking  an 
iron  pan,  which  is  of  four  inches  smaller  diameter  than 
those  described,  and  also  in  all  other  respefts  proportion¬ 
ally  less,  except  the  runner,  which  is  of  the  same  size,  a 
skilled  workman  proceeds  to  weigh  out  17^  lbs.  of  sulphur. 
This  he  places  in  the  pan,  and  adds  about  half  the  contents 
of  a  bottle  of  quicksilver.  The  pan  with  its  contents  is 
then  put  upon  a  small  earthen  brazier  or  portable  furnace, 
the  fuel  used  in  which  is  charcoal.  When  the  sulphur  is 
sufficiently  melted,  the  workman,  taking  an  iron  spatula 
or  stirrer,  rapidly  stirs  up  the  quicksilver  with  the  sulphur, 
and  gradually  adds  the  remaining  contents  of  the  bottle  of 
quicksilver,  stirring  the  two  ingredients  together  mean¬ 
while  until  the  mercury  has  wholly  disappeared,  or  “  been 
killed,”  as  the  Chinese  put  it.  When  this  takes  place  the 
pan  is  removed  from  the  fire,  a  small  quantity  of  water  is 
added,  and  rapidly  stirred  up  with  the  contents  of  the 
pan,  which  have  now  assumed  a  dark  blood-red  appearance 
and  semi-crystalline  structure.  This  mass  is  then  turned 
out  of  the  pan  into  an  iron  mortar,  and  then  broken  up 
into  a  coarse  powder.  This  forms  a  charge  for  one  of  the 
large  pans  previously  described,  and  when  sufficient  mate¬ 
rial  has  been  prepared  to  charge  all  the  pans  in  one  furn  ace 
chamber  the  sublimation  is  proceeded  with  as  follows  : 
— All  the  pans  having  received  their  quantum  of  crude 
vermillion,  this  is  covered  with  a  number  of  crockery-  or 
porcelain-ware  plates  of  tough,  strong  manufacture,  each 
about  8  inches  in  diameter  ;  some  of  these  plates,  however, 
are  broken  up,  and  are  in  a  more  or  less  fragmentary  con¬ 
dition.  When  these  plates  have  been  piled  up  into  a 
dome-shaped  heap  of  the  same  shape  as  the  bottom  of  the 
upper  pan,  to  which  they  should  extend,  the  whole  is 
covered  with  one  of  the  smaller  pans  previously  described. 
Now,  it  will  be  remembered  that  the  smaller  pan  was  of 
4  inches  less  diameter  than  the  larger  one  ;  there  will  con¬ 
sequently  be  a  circular  space  of  two  inches  all  round  be¬ 
tween  the  circumference  of  each  pan.  Consequently  the 
rim  of  the  upper  or  covering  pan  will  be  about  2  inches 
lower  than  the  rim  of  the  lower  pan  ;  there  will  also  be 
some  4  inches  space  horizontally  between  the  rim  of  the 
large  lower  pan  and  that  portion  of  the  smaller  pan  which 
is  at  the  same  height  as  the  rim  of  the  larger  one.  This  J 
space  is  carefully  filled  with  a  clay  luting  into  which  some 
holes,  generally  about  four  in  number,  are  pierced,  ex¬ 
tending  down  to  the  rim  of  the  smaller  pan  or  cover  ;  this 
is  done  in  order  to  allow  the  heated  air  and  other  matters 
to  escape.  All  the  pans  in  one  furnace  chamber  being 
thus  charged  and  covered  the  fires  are  lighted.  The 
flames  from  the  charcoal  should  occasionally  play  several 
feet  above  the  mouths  of  the  furnaces.  The  door  of  the 
chamber  is  kept  closed,  except  when  it  is  open  for  a 
moment  in  order  to  enable  the  workmen  to  replenish  the 
fires,  which  must  be  kept  up  at  a  fierce  heat  for  eighteen 
hours.  During  this  process  a  blue  lambent  flame  is  seen 
to  play  above  each  of  the  four  holes  which  are  pierced 
through  the  clay  luting  of  the  pans,  so  it  is  evident  that  a 
considerable  quantity  of  either  one  or  probably  both  the 
ingredients  is  wasted.  After  eighteen  hours  the  fires  are 


allowed  to  go  out,  and  the  contents  of  the  pan  cool  down. 
When  this  is  accomplished  the  greater  portion  of  the  ver¬ 
million  will  be  found  adhering  to  the  lower  surface  of  the 
broken-up  porcelain  plates  with  which  the  crude  product 
is  covered.  The  vermillion  is  then  carefully  removed 
from  the  porcelain  by  means  of  chisels,  and  is  now  ready 
for  the  elutriating  mills.  Another  portion  of  vermillion  of 
not  so  good  quality  is  found  adhering  to  the  upper  iron  pan 
and  that  obtained  by  washing  the  clay  luting  in  a  cradle, 
as  diggers  wash  dirt  for  gold.  This  together  with  the 
wipings  and  scrapings  generally  is  mixed  up  with  alum 
and  glue-water  into  cakes,  and,  after  drying  on  a  brick 
surface  heated  beneath  by  means  of  wood  or  charcoal,  is 
powdered  up  on  a  mortar,  and  re-sublimed  when  a  suffi¬ 
cient  quantity  has  accumulated. 

The  vermillion  which  was  removed  from  the  porcelain 
plates  is  of  a  blood-red  colour  and  crystalline  structure. 
This  is  then  powdered  up  in  a  mortar  and  removed  to  the 
levigating  mills  ;  these  are  the  ordinary  little  horizontal 
stone  mills  used  by  Chinese  and  other  natives  of  the  East 
to  grind  rice  and  other  grain  into  flour  or  pulp,  as  the  case 
maybe.  Each  stone  is  about  2j  feet  in  diameter;  the 
lower  stone  is  stationary,  the  upper  is  turned  by  a  diredt- 
a&ing  piece  of  wood  having  a  hole  in  it  which  works  a 
wooden  peg  affixed  to  the  upper  stone,  which  is  made  to 
revolve  by  a  backward  and  forward  movement  of  the  piece 
of  wood,  or  handle,  some  3  or  4  feet  long,  previously  men¬ 
tioned.  One  man  turns  each  mill.  The  upper  stone  has 
a  small  hole  in  it  near  its  centre,  down  which  the  work¬ 
man  from  time  to  time  pours  a  little  spoonful  of  the 
powdered  vermillion,  which  he  washes  down  into  the  mill 
with  water  :  as  he  turns  the  mill  the  workman  keeps  con¬ 
tinually  ladling  little  spoonfuls  of  water  down  the  aperture 
or  hole  in  the  upper  stone  ;  the  ground  and  thus  elutriated 
vermillion,  as  it  escapes  from  between  the  stones,  is 
washed  down  by  the  water  into  a  vessel  placed  beneath  to 
receive  it.  When  work  is  suspended  for  the  evening  the 
ground  vermillion  is  carefully  stirred  up  with  a  solution 
of  glue  and  alum  in  water,  in  the  proportion  of  about  an 
ounce  of  each  to  the  gallon.  The  glue  has  been  made  to 
mix  with  the  water  by  previously  heating  it  with  a  small 
quantity  of  water;  the  earthen  pots  in  which  this  process 
is  effected  each  hold  about  6  gallons.  The  mixture  is  then 
left  to  settle.  In  the  following  morning  the  mixture  of 
glue  and  alum  is  poured  off  the  vermillion,  and  the  upper 
portion  of  the  cake  of  vermillion  at  the  bottom  of  the 
vessel — that  is,  the  portion  which  remained  longest  sus¬ 
pended  in  the  liquid — will  be  found  to  be  in  a  much  finer 
state  of  subdivision  than  the  lower  portion,  which  requires 
to  be  again  elutriated  as  on  the  previous  day  :  this  sepa¬ 
ration  of  the  more  finely  divided  vermillion  from  that 
which  was  coarser,  by  suspension  in  a  dense  medium,  is 
a  really  most  ingenious  process,  for  which  we  should  give 
the  Chinaman  every  credit.  The  process  of  grinding, 
elutriation,  and  separation  of  the  coarsely  ground  from 
the  fine  vermillion,  sometimes  requires  to  be  several  times 
repeated,  in  order  to  fully  bring  out  the  colour.  As  a 
final  process  the  damp  cake  of  finely  ground  vermillion 
is  stirred  up  with  clean  water,  and  allowed  to  settle  down 
until  the  next  morning,  when  the  water  is  carefully  poured 
off  into  large  wooden  vats  to  still  further  deposit  a  small 
quantity  of  vermillion  still  remaining  in  suspension,  and 
the  vermillion  dried  in  the  open  air  on  the  roof  of  the 
premises.  When  quite  dried  the  cakes  of  now  full- 
coloured  pigment  are  carefully  powdered  and  sifted  by 
means  of  square  muslin-bottomed  sieves,  contained  in  a 
covered  box  some  2  feet  high  by  2\  wide,  in  which  the 
sieves,  which  slide  on  a  framework  inside  the  box,  are 
jerked  backwards  and  forwards  by  means  of  a  handle  on 
the  outside  of  the  box  or  case  containing  them. 

The  now  fully-prepared  vermillion  is  removed  to  the 
packing  house,  where  may  be  seen  rows  of  workmen,  men 
and  boys,  seated  before  a  series  of  tables.  Between  every 
two  workmen  is  a  third,  with  a  small  pair  of  scales,  which 
he  holds  in  his  left  hand ;  and  as  the  workmen  on  either 
side  place  before  him  the  little  pieces  of  paper  in  which 
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the  vermillion  is  to  be  wrapped  up,  he  weighs  into  each 
paper  one  tael  (about  an  ounce  and  a  third  avoirdupois) 
weight  of  vermillion :  the  papers  are  two  in  number,  the 
inner  a  black  or  prepared  paper,  and  the  outer  a  piece  of 
ordinary  white  paper.  After  being  wrapped  up  the  packets 
are  placed  in  rows  before  another  workman,  who  stamps 
them  with  a  seal  containing  in  Chinese  characters  the 
name  and  address  of  the  manufactory  in  which  the  article 
has  been  made,  and  the  quantity  and  quality  of  vermillion 
contained  in  the  packet. 

The  rapidity  and  deftness  of  the  Chinese  workmen  at 
this  employment  is  really  surprising,  the  stamping,  for  in¬ 
stance,  is  effected  at  the  average  rate  of  sixty  impressions 
per  minute,  and  the  wrapping  up  is  carried  on  with  pro¬ 
portionate  rapidity.  The  mixture  of  alum,  which  is  the 
ordinary  aluminium  potassium  sulphate,  with  the  vermil¬ 
lion,  in  one  of  its  stages  of  manufacture  as  described  above, 
is  not  added,  as  at  first  sight  we  thought  it  might  be, 
merely  to  assist  in  clarifying  or  purifying  the  water  by 
causing  it  to  deposit  its  sediment,  but  seems  to  have  some 
peculiar  effeCt  upon  the  colour.  Although  what  may  be 
the  rationale  of  the  process,  or  how  it  aCts  we  cannot 
quite  clearly  see;  the  glue  is  added  as  described  above 
merely  to  favour  separation  of  the  finely  elutriated  vermil¬ 
lion  by  holding  it  longer  in  suspension  than  the  coarser 
particles,  which  sink  first,  and  may  therefore  be  separated 
in  their  order  of  stratification.  The  aCtual  composition  of 
vermillion  is  one  hundred  parts  of  mercury  to  sixteen  of 
sulphur,  when  both  these  ingredients  are  in  a  perfectly  pure 
state  ;  the  excess  of  five  and  one-third  pounds  of  sulphur 
added  by  the  Chinese  is  probably  volatilised  and  lost  in  the 
process  of  sublimation,  or  as  the  sulphur  used  is  generally 
not  quite  pure,  a  part  may  go  forforeign  matter  contained 
in  the  sulphur ;  the  balance  being  probably  the  raison  d'etre 
of  the  blue  lambent  flame  seen  playing  over  the  apertures 
in  the  luting  during  the  sublimation  process.  For  a  people 
having  like  the  Chinese  no  acquaintance  with  even  the 
first  rudiments  of  chemistry,  the  proportion  of  ingredients 
taken  56J  catties  to  13  catties,  or  say  75  pounds  to  17 
and  one-third  pounds — shows  wondefully  accurate  powers 
of  observation  and  a  knowledge  of  combining  proportions 
only  to  be  gained  by  much  experience  and  a  long  extended 
series  of  careful  observations  highly  creditable  to  the 
manufacturers.  The  entire  process  is  one  of  the  most  in¬ 
genious  and  interesting  to  be  seen  in  any  part  of  the  world. 

TT  T.  I.  B. 

Hongkong,  March  29,  1884. 
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I  tion  of  the  shell  and  the  germ  into  flour  is  only  of  an  in¬ 
significant  utility,  and  is  attended  with  serious  incon¬ 
venience. 

o  Electric  Conductivity  of  Very  Dilute  Aqueous 
Solutions.  E.  Bouty. — All  the  organic  substances  which 
the  author  has  examined  conduct  very  badly.  Anhydrous 
alkalies  and  acids  are  not  conductors  ;  hydrated  alkalies 
and  acids  conduct  in  the  same  manner  as  salts. 

On  Phosphoric  Anhydride. — P.  Hautefeuille  and  A. 
Perrey.— In  this  memoir  the  authors  establish  the  exist¬ 
ence  of  three  phosphoric  anhydrides,  the  first  crystalline, 
the  second  amorphous  and  pulverulent,  the  third  amor- 
1  phous  and  vitreous,  the  two  latter  being  polymers  of  the 
former.  The  phosphoric  anhydride  obtained  by  the  ordinary 
method  is  not  a  homogeneous  substance,  but  a  mixture  of 
the  crystalline  and  of  the  amorphous  pulverulent  anhy¬ 
drides.  The  crystalline  anhydride  is  obtained  by  distilling 
the  products  of  the  complete  combustion  of  phosphorus. 
The  amorphous  pulverulent  anhydride  is  prepared  by 
heating  the  crystalline  form  to  44°°-  The  vitrous  amor¬ 
phous  form  is  produced  on  heating  either  of  the  foregoing 
to  incipient  redness  under  a  strong  vapour-tension. 

Certain  New  Boro-tungstates.— D.  Klein.— The 
author  has  obtained  disodium-tungsto-borate,  and  a  corre¬ 
sponding  barium  salt,  which,  however,  contains  six  more 
molecules  of  water. 

Dehydrating  Action  of  certain  Salts.— D.  Tommasi. 

From  the  lesearcnes  of  1VI.  Grimaux  on  the  coagulation 
of  colloidal  bodies  it  would  appear  that  salts  promote  the 
coagulation  of  colloidal  bodies  by  aCting  as  dehydrating 
agents.  The  author  mentions  that  there  are  cases  where 
certain  salts  produce  an  effeCt  exactly  opposite,  and 
entirely  hinder  bodies  from  becoming  dehydrated.  Thus 
cupric  hydrate,  if  heated  in  presence  of  water,  is  rapidly 
transformed  into  the  black  oxide  at  about  770,  but  in  pre¬ 
sence  of  a  trace  of  manganese  sulphate  it  does  not  become 
dehydrated  even  on  boiling. 

Perseite,  a  Saccharine  Matter  analogous  to 
Mannite.  A.  Muntz  and  V.  Marcano. — This  compound 
until  recently  confounded  with  mannite,  occurs  in  the 
fruit  of  Laurus  persea. 

On  Certain  Derivatives  of  Meta-xylene.— A.  Colson 
—The  compounds  investigated  by  the  author  are  meta¬ 
xylene  bibromide,  meta-xylenic  glycol,  and  meta-xylene 
bichloride. 

Polarimetric  Researches  on  Cellulose  Regenerated 
from  the  Pyroxyls,  and  on  Cellulose,  submitted  to 
the  Action  of  Sulphuric  Acid  —A.  Lavallois.— The 
author’s  results  show,  contrary  to  the  theory  of  M.  Blon- 
deau,  that  the  substance  recovered  from  the  nitro-cellu- 
loses  is  identical  with  cellulose,  or  rather  with  hydro¬ 
cellulose.  Cellulose  poured  into  an  excess  of  alcohol 
after  prolonged  treatment  with  sulphuric  acid  gives  a 
deviation  of  only  5-5°,  that  of  the  cellulose  of  paper  beino" 
10-5°.  0 


Comptes  Rendus  Hebdomadaires desSeances.de  V Academic 
des  Sciences.  Vol.  xcix.,  No.  1,  July  7,  1884. 

The  Absorption  of  Chlorine  by  Carbon,  and  its 
Combination  with  Hydrogen. — MM.  Berthelot  and 
Guntz. — When  purified  wood-charcoal  is  saturated  with 
gaseous  chlorine,  and  then  treated  with  hydrogen  gas, 
hydrochloric  acid  is  formed,  with  a  fall  of  temperature. 
The  authors  explain  this  anomaly  by  the,  consideration 
that  the  absorption  of  heat  results  not  from  the  chemical 
adtion,  properly  speaking,  but  from  the  simultaneous  eva¬ 
poration  of  the  chlorine  condensed  upon  the  charcoal. 

The  Chemical  Composition  and  the  Alimentary 
Vaiueof  the  various  parts  of  the  Grain  of  Wheat.— 
Aime  Girard. — The  author  regards  the  grain  of  wheat  as 
consisting  of  three  parts,  the  shell  (which  forms  14-36  per 
cent),  the  germ  (i'43  per  cent),  and  the  farinaceous  layer 
°4’21  percent).  The  author  considers  that  the  introduc-  1 


Preparation  of  Farm-yard  Manure. — P.  P.  Deherain. 
— The  author  finds  that  straw  is  oxidised  in  contadt  with 
the  air  only  under  the  influence  of  a  “figured  ”  ferment. 
There  may  be  distinguished  in  dung  a  neutral  fermentation 
producing  carbonic  acid  and  formene,  and  an  acid  fermen¬ 
tation  in  which  there  are  produced  butyric  acid,  hydrogen 
and  formene.  6  T 

No.  2,  July  15,  1884. 

Second  Memoir  on  Flour.— M.  Balland.— Amon°- 
the  author’s  conclusions  are  that  the  proportion  of  moisture 
contained  in  the  various  products  of  grinding  is  sensibly 
the  same.  There  is  a  constant  relation  between  the  hy- 
grometric  state  of  the  air  and  the  degree  of  moisture  of  a 
flour.  Flours  generally  contain  from  1  to  2  per  cent  more- 
moisture  in  winter  than  in  summer.  The  mean  of 
moisture  in  the  flours  of  commerce  is  14  per  cent. 

Eledtro-Condudtivity  of  Distilled  Water  and  of  Ice. 
—The  resistance  of  distilled  water  becomes  15,000  times 


8o 


(  Chemical,  News, 
(  August  15,  1884. 


Chemical  Notices  from  Foreign  Sources. 


greater  at  the  moment  of  congelation.  The  resistance  of 
ice,  however,  undergoes  variations  corresponding  to  those 
of  the  water  from  which  it  is  formed. 

Purification  of  Methylic  Alcohol. — MM.  J.  Regnauld 
and  Villejean.—  In  the  alcohol  regenerated  from  methyl- 
oxalic  ether  the  authors  dissolve  about  i-ioth  ofits  weight 
of  iodine.  To  this  liquid  they  add  by  degrees  an  aqueous 
solution  of  sodium  hydroxide  in  sufficient  quantity  to  pro¬ 
duce  complete  decolouration  and  a  decidedly  alkaline  re¬ 
action.  If  submitted  to  careful  distillation  this  mixture 
gives  methylic  alcohol,  not  convertible  into  iodoform,  and 
which,  on  rectification  over  quicklime,  has  the  spec.  gr. 
o‘8iio  at  150. 

Deposit  of  Saltpetre  near  Cochabamba  in  Bolivia. 
— M.  Sacc. — To  the  east  of  Cochabamba  is  an  immense 
saline  deposit  consisting  of  potassium  nitrate,  6o-7o; 
borax,  and  traces  of  salt  and  water,  30^70  ;  organic  matter, 
8-6o.  If  this  mixture  is  dissolved  in  boiling  water  there 
is,  on  cooling,  an  abundant  crystallisation  of  pure  salt¬ 
petre. 

No.  3,  July  21,  1884. 

Comparison  between  the  Hypothesis  of  Currents 
around  the  Axis  of  a  Magnet  with  that  of  Currents 
around  each  Molecule. — Augustin  Fresnel. 

Second  Note  on  the  Hypothesis  of  Particular  Cur¬ 
rents. — Augustin  Fresnel.— These  two  memoirs  have  been 
discovered  amongst  the  papers  of  Ampere.  They  do  not 
admit  of  useful  abridgment. 

EleCtro-capillary  Relations. — P.  Garbe. — The  electric 
capacityatthe  constant  surface  of  an  eleCtfode  plunged  into 
a  liquid  is  a  function  alone  of  the  electric  difference,  inde¬ 
pendent  of  the  sign  of  this  difference,  and  it  is  at  a  mini¬ 
mum  when  this  difference  is  null. 

DireCt  Measurement  of  the  Two  Static  Components 
and  of  the  Dynamic  Component  of  the  Magnetic 
Field  of  Colledtor-Machines. — G.  Cabanellas. — -This 
paper  does  not  admit  of  useful  abridgment. 

Researches  on  Magnetism. — M.  Duter. — The  author 
proves  experimentally  that  the  magnetism  of  flat  steel 
magnets  whose  surfaces  are  their  poles  does  not  disappear 
when  they  are  removed  from  the  magnetic  field. 

New  Battery  with  Eledtrodes  of  Coke. — MM.  D. 
Tommasi  and  Radiguet. — Both  eledtrodes  consist  of  plates 
of  coke ;  the  one  surrounded  by  a  paste  of  lead  peroxide, 
and  the  other  covered  on  its  horizontal  upper  surface  with 
fragments  of  platinised  coke.  The  two  are  separated  by 
means  of  parchment  paper.  The  exciting  fluid  is  a  satu¬ 
rated  solution  of  sodium  chloride. 

Critical  Temperature  and  Pressure  of  Nitrogen. 
Boiling-points  of  Nitrogen  and  Ethylen  under  Low 
Pressures.— K.  Olszewski. — At  a  pressure  of  g-8  m.m. 
the  temperature  of  ethylen  is  — 153'4°.  At  a  pressure  of 
33-6  atmospheres  and  a  temperature  of  —146°  nitrogen 
boils  and  its  meniscus  is  observed.  The  author  maintains 
that  his  experiments  do  not  confirm  the  solidification  of 
nitrogen  under  the  conditions  indicated  by  M.  Wroblew-ski. 

Properties  of  Liquefied  Marsh-Gas,  and  its  Use  as 
a  Refrigerant. — S.  Wroblewski. — By  making  use  of  the 
vapours  of  ethylen  the  author  has  reduced  their  pressure 
to  o'oi5  metre,  and  lowered  the  boiling-point  to  — 1440. 
The  boiling-point  of  liquefied  marsh-gas  is  between 
— 155° and  — 160°.  Oxygen,  air,  nitrogen,  and  carbon 
monoxide  may  be  liquefied  at  low  pressures  if  cooled  with 
this  gas. 

Adtion  of  the  Indudtion-Spark  upon  Benzol,  To¬ 
luol,  and  Aniline. — A.  Destrem. — Benzol  yields  a  mix¬ 
ture  of  42  to  43  per  cent  acetylen,  the  residue  being 
hydrogen.  Toluol  gives  hydrogen,  with  23  to  24  per  cent 
of  acetylen.  Aniline  yields  21  per  cent  of  acetylen, 
65  of  hydrogen,  hydrocyanic  acid  g,  and  nitrogen  5. 

Production  of  a  Crystalline  Barium  Manganite. — 
G.  Rousseau  and  A.  Saglier. — The  authors,  by  obtaining 
this  compound,  confiyin  the  view  of  Gorgeu  and  Risler 


that  manganese  peroxide  may  be  regarded  as  manganous 
acid.  Artificial  barium  manganite  forms  small  acicular 
crystals  of  a  bluish  black.  It  dissolves  readily  in  hydro¬ 
chloric  acid,  with  liberation  of  chlorine.  Its  specific 
gravity  is  5-85,  whilst  that  of  the  native  manganite  (psilo- 
melane)  is  only  3  7  to  4-4. 

Compounds  formed  by  Chromium  Sesquichloride 
with  other  Metallic  Chlorides.  —  L.  Godefroy.  - — 
Chromium  sesquichloride  forms  definite  crystalline  com¬ 
pounds  with  the  other  metallic  chlorides.  They  are  all 
formed  when  the  two  chlorides  are  mixed  in  presence  of 
an  excess  of  strong  hydrochloric  acid.  An  increase  of 
temperature  promotes  their  formation,  but  the  presence 
of  water  prevents  it.  They  are  all  decomposed  by  water. 
Double  chromium  bromides  and  iodides  may  be  obtained 
in  a  similar  manner. 

On  a  General  Reaction  of  the  Polyatomic  Alcohols 
in  presence  of  Borax  and  the  Para-tungstates. — D. 
Klein. — A  solution  containing  less  than  0*5  mol.  of  borax 
to  1  mol.  of  dulcite  is  strongly  acid.  A  solution  containing 
o-5  mol.  borax  to  1  mol.  dulcite  is  neutral,  and  a  liquid 
containing  more  than  o-5  mol.  of  dulcite  per  mol.  of  borax 
is  alkaline.  A  mixture  of  solutions  of  dulcite  and  sodium 
para-tungstate  presents  the  same  reactions  as  those  of 
mannite  with  the  same  salt. 

Origin  and  Distribution  of  Phosphorus  in  Coal 
and  Cannel. — A.  Carnot. — The  author  finds  ponderable 
quantities  of  phosphorus  in  the  fossil  plants  imbedded  in 
coal. 

Variation,  with  Pressure,  of  .the  Temperature  at 
which  the  Transformation  of  Silver  Iodide  is  pro¬ 
duced. — MM.  Mallard  and  Le  Chatelier. — Silver  iodide 
at  146°  passes  from  a  hexagonal  to  the  cubic  symmetry, 
but  an  increase  of  pressure  lowers  the  temperature  at 
which  this  change  takes  place. 


Bulletin  de  la  Societe  Chimique  de  Paris. 

No.  11,  June  5,  1884. 

Isomeric  Benzine  Ilexachloride. — Jean  Meunier. — 
The  ordinary  hexachloride  melts  at  157°  and  crystallises 
in  tables  belonging  the  clinorhombic  system.  The  isomer 
melts  at  310'’,  subliming  at  once  and  crystallising  in  cubic 
oCtahedra , 

Formation-Heat  of  Certain  Soluble  Compounds, 
and  on  the  Law  of  Thermic  Constants. — D.  Tommasi. 
— The  author  gives  the  combination-heat  of  potassium  and 
ammonium  chromates  as  determined  experimentally,  and 
as  calculated  according  to  his  law.  He  appends  a  table 
of  the  calculated  combination-heats  of  the  remaining 
soluble  chromates  and  bichromates,  the  glycolates,  sul¬ 
phites,  and  fluoiides.  He  shows,  in  opposition  to  M. 
Berthelot,  that  his  law  is  applicable  to  the  soluble  salts  of 
lead  and  mercury. 

Pretended  Association  by  Crystallisation  of  Bodies 
having  no  Analogy  in  their  Atomic  Constitution. — C. 
Marignac. — The  author  refutes  the  objections  raised  by 
Briigelmann  to  the  doCtrine  of  isomorphism  as  generally 
accepted.  When  a  salt  crystallises  in  a  solution  con¬ 
taining  foreign  salts  in  a  notable  proportion,  the  crystals 
formed  cannot  be  perfectly  pure  ;  they  always  entangle  a 
small  quantity  of  these  foreign  salts  whatever  their  nature. 
This  mechanical  occlusion  of  some  traces  of  mother- 
liquor  saturated  with  such  salts  has  no  connection  with 
the  regular  association  in  proportions  far  larger,  which 
takes  place  between  salts  of  the  same  atomic  constitution 

Russian  Correspondence. — M.  Lwoff  announces  that 
,  iso-butylen  chloride  cannot  be  obtained  even  when  the 
aCtion  of  chlorine  upon  iso-butylen  takes  place  in  direct 
sunlight. 

M.  Mihailoff  communicated  a  new  method  of  obtaining 
pure  albumen.  He  filters  white  of  egg  through  a  cloth 
and  adds  a  volume  three  times  as  large  of  a  saturated 
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solution  of  ammonium  sulphate,  adding  to  the  liquid  ob¬ 
tained  further  quantities  of  the  same  salts  until  it  no  longer 
dissolves.  All  the  albumenoid  substances  are  then  found 
in  the  precipitate.  This  precipitate  is  washed  with  a 
saturated  solut'on  of  ammonium  sulphate,  and  the  con¬ 
centrated  solution  of  this  precipitate  (previously  neutra¬ 
lised  with  ammonia  until  the  reaction  is  slightly  alkaline) 
is  dialysed.  The  water  precipitates  all  the  globulines  and 
globulinates,  whilst  pure  albumen  remains  in  solution. 
This  solution  does  not  coagulate  if  heated  to  boiling,  has 
a  readion  almost  neutral  (feebly  acid),  and  does  not  pre¬ 
cipitate  salts  of  barium.  The  precipitation  by  ammonium 
sulphate  is  one  of  the  most  sensitive  readions  of  all  the 
albumenoid  matters  and  their  derivatives. 

M.  Mihailoff  discussed  the  application  of  Mohr’s  method 
to  the  determination  of  chlorine  in  urine. 

M.  Sokoloff  gave  the  results  of  the  analysis  of  the  water 
of  the  Neva  during  November. 

M.  Alexeeff  expounded  his  researches  on  the  solutions 
of  substances  containing  carbon  in  sulphur.  The  solu¬ 
bility  of  the  homologues  diminishes  with  the  increase  of 
the  molecular  weight. 

M.  Mendeleeff  presented  a  paper  on  solutions.  On 
calculating  the  pressure  corresponding  to  the  solution  of 
the  salt  according  to  the  contradion  which  accompanies 
the  formation  of  the  given  solution,  the  author  finds  that 
to  each  mol.  of  sodium  chloride  dissolving  in  100  parts  of 
water  there  corresponds  for  all  concentrations  one  and  the 
same  pressure=  120  atmospheres.  For  calcium  chloride, 
the  pressure  is  also  constant  and  three  times  greater. 

M.  Lawroff  announces  that  in  the  adion  of  metallic 
glucinum  upon  mercury  dimethyl  at  130°  in  sealed  tubes, 
we  obtain  a  white,  crystalline,  volatile  substance  which 
ignites  on  contad  with  water. 

M.  Bagaroff  sent  in  a  memoir  on  affinity. 

M.  Kanomkoff  communicated  a  second  memoir  on  the 
relation  existing  between  the  specific  refradive  energy  of 
chemical  compounds  and  their  composition. 

M.  Menschutkine  gave  an  account  of  his  researches  on 
the  formation  of  the  amides  on  setting  out  from  the  arnmo- 
niacal  salts. 

The  first  part  of  vol.  xvi.,  of  the  Journal  of  the  Russian 
Chemical  Society,  contains  the  following  memoirs  : — 

“On  the  Expansion  of  Liquids,’’  by  M.  Mendeleeff,  and 
“  On  the  Vapour-tension  of  Solutions,”  by  M.  Konovaloff. 

Researches  on  Detonating  Gaseous  Mixtures. — 
MM.  Berthelot  and  Vieille. 

Influence  of  the  Density  of  Gaseous  Detonating 
Mixtures  under  Pressure  :  Isomeric  Mixtures.— MM. 
Berthelot  and  Vieille. 

The  Specific  Heat  of  Gaseous  Elements  at  very 
High  Temperatures.— MM.  Berthelot  and  Vieille. 

Specific  Heats  of  Water  and  Carbonic  Acid  at 
very  High  Temperatures.— MM.  Berthelot  and  Vieille. 

On  the  Scale  of  Temperatures,  and  on  Molecular 
Weights. — M.  Berthelot. 


On  Selenio-Urea. —  M.  A.  Verneuil.  —  Selenio-urea, 
p2N,H4Se2,  ;s  very  soluble  in  hot  water,  but  much  less  so 
in  cold,  which  at  ig°  takes  up  only  1070  per  cent.  Ab¬ 
solute  alcohol  at  180  dissolves  2'88  per  cent,  and  ether  at 
the  same  temperature  only  0-56  per  cent.  If  suddenly 
treated  it  melts  without  apparent  decomposition,  but  if  its 
temperature  is  gradually  raised  in  order  to  determine  its 
melting-point  it  fuses  at  about  200°,  experiencing  a 
thorough  decomposition. 

THE  LONDON  HOSPITALandMEDICAL 

COJLLEGE,  Mils  End,  E.— The  SESSION  1884-5  will 
commence  on  Wednesday,  Oftober  1st,  1884,  when  the  Prizes  for  the 
past  Session  and  the  Nursing  Probationers’  Prizes  will  be  distributed 
the  RlSh‘ Hon-  the  Lord  Mayor,  M.P.,  accompanied  by 
the  Lady  Mayoress.  There  will  be  a  Conversazione,  to  which  all  past 
QHiPprcSen?  stuLent®  are  invited.  FOUR  ENTRANCE  SCHOLAR- 
J  S  va,  ueAC’  £4°.  £30,  and  £20,  will  be  offered  for  competition 
To  of  September  to  new  students.  Fees  for  Ledtures  and 

p,ltal  .  a£lPf’  9°  guineas  in  one  payment,  or  100  guineas  in  three 
A  Ies)del?t  a"d  other  Hospital  appointments  are  free, 
and  the  holders  of  all  the  Res  dent  Appointments  are  provided  with 
rooms  and  board  entirely  free  of  expense.  The  Resident  Appoint- 
ments  consist  of  Five  House-Physiciancies,  Five  House-Surgeoncies, 
and  one  Accoucheurship  ;  Two  Dressers  and  Two  Maternity  Pupils 
also  reside  in  the  Hospital  Special  entries  may  be  made  for  Medical 
and  Surgical  Pradhce.  The  London  Hospital  is  now  in  diredt  com¬ 
munication  by  rail  and  tram  with  all  pa  ts  of  the  Metropolis,  and  the 
Metropolitan,  Distridt,  East  London,  and  South-Eastern  Railways 
have  stations  within  a  minute’s  walk  of  the  Hnspital  and  College 
F  or  prospedtus  and  particulars  apply  personally  or  by  letter  to 

Mile  End,  E.  _ MUNRO  SCOTT,  Warden. 

PATENTS  DESIGNS  &  TRADEMARKS  ACT,  1883, 

In  the  matter  of  Letters  Patent  granted  to  William  George  Strype 
for  the  Invention  of  “  Improvements  in  the  Treatment  of  Blood 
to  prepare  it  for  use  as  a  Manure  or  for  other  Purposes.”  Dated 
the  5th  day  of  January,  1884,  No.  787. 

AJQTICE  IS  HEREBY  GIVEN  that  the 

WllllaP  GeorSe  Strype  has  applied  under  Sedtions  18  to 
21  of  the  Patents,  &c„  Aft,  1883,  and  Rules  48  to  56  of  the  Rules  made 
thereunder,  tor  leave  to  amend  the  complete  Specification  filed  by 
him  on  the  gth  February,  1884.  7 

i-Tu  6  Specification  as  Pr,°P°sed  T  be  amended  is  open  to  inspedtion 

ndvhefPaHe-nttLffiAeria-n<l  fTUl*  detaiis  ofthe  proposed  amendment  were 
advertised  in  the  Official  Journal  of  the  Patent  Office  published  on 
the  1st  August,  page  279.  ^ 

Any  persons  intending  to  oppose  such  application  must  leave  par- 

h?pSm!rnffig0theo0bjueai0”St0  the  ProPOsed  amendment  at 
the  Patent  Office  25,  Southampton  Buildings,  Chancery  Lane, 
London  W.C.,  within  one  calendar  month  from  the  date  hereof. 
Dated  this  istday  of  August,  1884. 

H.  READER  LACK, 

Comptroller  General. 

J.  HENRY  JOHNSON, 

47,  Lincoln’s  Inn  Fields,  London. 
_ Agent  for  the  said_William  George  Strype. 

NEW  PATENT  LAWT 


Just  published, 

UANDBOOK  OF  PATENT  LAW 

.  f  Bl  W-P:  THOMPSON,  F.Inst.P.A,,  Chemical  Patent 
all  countriL  as  6d.IOn’  °Ughly  EngHsh  Portion’6dU 

“Will  be  extremely  serviceable.”— Chemical  News. 


Relative  Speed  of  Combustion  of  Detonating 
Gaseous  Mixtures.— MM.  Berthelot  and  Vieille. 

The  Reciprocal  Displacements  between  Hydro¬ 
fluoric  Acid  and  other  Acids. — MM.  Berthelot  and 
Guntz. 

Equilibria  between  Hydrochloric  and  Hydrofluoric 
Acids. — MM.  Berthelot  and  Guntz. 

These  last  eight  papers  are  substantially  reproductions 
of  matter  which  has  appeared  in  the  Comptes  liendus. 

No.  12,  June  20,  18:4.. 

Production  of  Coke  and  the  Utilisation  of  the 
Secondary  Products  of  its  Manufacture. — M.  Scheurer- 
Kestner. — A  compilation  chiefly  derived  from  a  paper  read 
by  Mr.  Watson  Smith  at  the  Southport  Meeting  of  the 
British  Association  and  from  an  article  in  the  Journal  of 
Chemical  Industry. 


Patent  Offices-6,  LORD  STREET,  LIVERPOOL  and 
_ 323,  HIGH  HOLBORN,  LONDON.  ’ 


IFOZB  S^VXj-E. 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry. 

17  Volumes;  from  November,  1842,10  December  i8sq 
HmrLo’ndmiUbEScer”  Chbmical  News  0ffice>  B°y  Court,  Ludgate 


E.  J.  DAVEY 

[Printer  of  The  Chemical  News). 
Estimates  forwarded  for  all  descriptions  of 

Stitnlifr,  f  cr|ptiii,  ank  §mnl  irittiit 


BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C. 
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TO  AMMONIA-SODA  MANUFACTURERS. 
FITTINGS,  PUMPS  of  Different  Patterns. 

Experience  of  many  years. 

KLEIN,  SCHANZLIN,  &  BECKER, 

ieheittpfalz),  GGEiEiiMi-A-itsr'y'. 


CALVERT’S 
■ CARBOLIC 


TOOTH 


POWDER 


NEWTON  CRANE, 

Esq.,  late  U.S.  Consul, 

Manchester,  says: — 

“*  *  *  Your 
Carbolic  Tooth 
Povvderis  THE 
BEST  I  EVER  USED.  In  this  opinion  I 
am  joined  by  all  the  members  of  my  family.’’ 


6d.,  is.,  and  is.  6d.  boxes  at  any  Chemist’s. 


F.  C.  CALVERT  &  CO..  MANCHESTER. 

Awarded  Twenty-Nine  Prize  Medals 
and  Diplomas. 


CALVERTS 
n  CARBOLIC 

Mr  Newman,  A  *0 

of  Aberllynfi,  \j\j\jr 
Glasbury ,  ow-  ^  ^  ^ 
ner  of  the  Champion  Mastiff  “  Granby," 
says: — “I  consider  your  Carbolic  Acid  Dog 
Soap  a  very  superior  article  forwashing  Dogs. 
It  is  effedtual  in  its  adtion,  and  easy  to  mani- 
pul  te;  I  am  very  pleased  with  it.” 


CALVERT’S 

No.  5  CARBOLIC 

■A fa  4  %  SOAP 

Highly  effective  for  Laundry  and  Kitchen 
Uses;  washes  with  hot,  cold,  or  warm  hard 
or  soft  water;  and  is  a  thorough  cleanser  and 
purifier  of  Linen,  Flannels,  Woodwork,  or 
Painted  Walls. 


f.  C.  CALVERT  &  CO.,  MANCHESTER. 


F.  C  CALVERT  &  CO.,  MANCHESTER. 


Awarded  Twenty-Nine  Prize  Medals 
and  DlPiOMAS. 


Awarded  Twenty-Nine  Prize  Medals 
and  Diplomas. 


Established  1798. 


EVERY  CHEMICAL  MANUFACTURER 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


M  anuiadturers  01  every  description  of  Condensing,  or  High-pressui  e 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills 
or  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass,  and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnacesof  the  Most  Approved  Type, 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleac’ning-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glvcerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian, and  Spanish  Ores  of  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerir.e  and 
Vitriol  Refining. 

Steam  Superheaters  improved  orOil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notir  e 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  Madtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causlieiser, 

Lists  sent  on  Application, 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


SHOULD  OBTAIN 

BAILEY’S 


Illustrated  Pump  Catalogue 

Being  an  account  of  all  their  many  modifications  of 
Pumping  Machinery,  including  : — 


HAND 

STEAM 

CALORIC 

STRAP 

PLUNGER 

ACID 

AND  OTHER 


PUMPS. 


Which  can  be  had  POST  FREE  on  application  to 


W.  H.  BAILEY  &  CO., 


Engineers,  Brassfounders,  &c. 


Manufacturers  of  all  kinds  of  High  Class  Boiler  and 
Engine  Mountings,  Steam  Gauges,  &c. 


ALBION  WORKS,  SALFORD,  MANCHESTER. 
THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 


Edited  by  WILLIAM  CROOKES,  F.R.S. 


ST  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

TL  WUNTO  AST3HH  E3 

Qilicates  of  Soda  and  Potash  in  the  state  o( 

O  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  othr:  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COS'TE  and  Co.,  ig  an  i  20,  Water  Lane, Tower 
Street,  E.C.,  who  hold  stock  ready  for  delivery 


Published  every  Friday.  Price4d.  Annual  Subscripiton,  post  free, 
including  Indices,  £1. 
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£  s.  d. 
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Cheques  and  Post-Office  Orders,  crossed  “London  and  County 
Bank, “payable  to  the  orderof  William  Crookes. 
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logarithms  are  furnished  promptly,  and,  in  general,  with- 
out  interpolation ;  and  an  un-interpolated  four-place 
ogarithm  is  uncertain  by  only  what  corresponds  to  1-8600 
&c.,  of  the  number,  white  the  uncertainty  in  an  interpo¬ 
lated  logarithm  from  a  four-place  table  is  double  this 
quantity,  even  if  the  correction  be  calculated  in  the  ortho¬ 
dox  fashion. 


ON  LOGARITHM  TABLES. 

By  W.  DITTMAR, 


Wollaston’s  logarithmic  sliding  scale  for  the  execution 
of  chemical  calculations  has  never  been  popular,  and  is 
now  all  but  forgotten.  The  cause  of  this  is  easily  appre¬ 
hended  :  a  four-place  logarithm  table  does  all  that  the 
best  made  scale  can  do,  and  a  great  deal  more,  with  un¬ 
erring  certainty.  But  even  four-place  logarithm  tables, 
although  they  just  supply  the  degree  of  precision  which 
we  need  for  our  ordinary  analytical  routine,  are  not 
much  seen  in  chemical  laboratories  for  the  simple  reason 
that  the  existing  tables  of  this  kind  are  not  what  they 
ought  to  be.  They  are  all  edited  by  professional  arith¬ 
meticians  who  do  not  feel  as  an  inconvenience  what  to 
most  of  us  chemists. appear  as  a  positive  nuisance.  I  refer 
to  the  trouble  and  time  lost  over  the  interpolations,  which 
become  particularly  troublesome  when  the  number  for  the 
logarithmic  sum  obtained  has  to  be  sought  for. 

All  the  four-place  tables  which  have  hitherto  been 
published  are  arranged  on  the  “double  entry ”  system, 
which  works  so  well  with  five-  or  more-place  tables,  but  for 
four-place  ones  is  not  convenient.  The  logarithms, 
for  instance,  the  numbers  100,  101  .  .  .  109,  are  all  in  one 
line,,  and  within  this  line  the  difference  between  two  suc¬ 
cessive  logarithms  is  a  variable  quantity.  Hence,  if  cer¬ 
tain  tables  supply  a  ready  calculated  list  of  proportional 
parts  lor  this  line,  it  can  be  correct  only  for  the  mean 
value  of  A  log,  and  when  applied  to  other  values  leads  to 
inaccuracies  which  a  conscientious  calculator  does  not 
care  to  tolerate.  He  rather  calculates  the  corredion  from 
the  particular  value  of  A  log  which  comes  into  consider¬ 
ation,  and  thus  goes  to  an  amount  of  trouble  which 
renders  the  advantages  offered  by  the  logarithmic  over  the 
ordinary  method  of  computing  questionable,  in  the  case 
of  single  calculations  at  least.  This  inconvenience,  it  is 
true,  gets  less  and  less  as  we  proceed  from  num.  =  1000 
towards  num.  =  ggg,  but  in  the  beginning  of  the  table  it 
does  exist  to  one’s  annoyance. 

Many  years  ago  I  constructed  for  my  own  use  a  four- 
place  table,  arranged  on  the  single  entry  system  (like  the 
well-known  Lalande’s  five-place  table),  in  which  the  inter¬ 
vals  in  the  series  of  numbers  were  so  chosen  that  the  differ¬ 
ence  between  two  consecutive  logarithms  oscillated 
between  about  0*0008  and  0*0011.  The  space  thus  gained 
was  utilised  for  tables  of  proportional  parts  (customarily 
headed  P.  P.  ),  which  gave  diredtly  the  increments 
corresponding  to  Am  =  i,  2,  3.  .  .  .  and  those  corresponding 
to  A  log  =  1,  2,  3.  .  .  .  units. 

I  never  came  to  finally  corred  this  MS.  table  because 
shortly  after  its  compilation  I  hit  upon  what  I  thought 
was  a  better  idea.  For  the  execution  of  calculations  for 
which  four-place  logarithms  do  not  afford  a  sufficient 
degree  of  exactitude,  I  had  procured  a  copy  of  the  (now 
defunCt)  “  lafel  der  fiinfstelligen  Logarithmen  und  Anti- 
logarithmen  yon  Stegmann  ”  (Marburg),  and  to  make  it 
more  convenient  in  use  I  provided  it  with  -a  lateral  index 
(like  that  of  a  “  where-is-it  ”  book)  which  enabled  one  to 
put  his  finger  on  and  turn  up  the  couple  of  pages  which 
contained  the  logarithm  or  anti-logarithm  sought  for.  I 
subsequently  came  to  substitute  Wittstein’s  (beautifully 
printed)  five-place  table  for  Stegmann’s,  and  did  not  miss 
the  anti-logarithms  much.  In  the  case  of  the  latter  of  course 
each  individual  index  bore  the  (first  three)  figures  of  the 
initial  logarithm  as  well  as  the  initial  numerals  of  the  re¬ 
spective  couple  of  pages. 

By  means  of  such  an  indexed  five-place  table  four-place 


vs  x  auiCS  lu  iacintate  cnemical  calcu¬ 
lations,  which  I  compiled  sometime  ago  for  myself  and 
my  students,  and  which  is  now  passing  through  the  Press 
I  have  come  back  to  my  original  idea,  but  carried  it  out  in 
a  slightly  modified  form.  The  seiies  of  numbers  is  as 

follows  1000,  1002 - 2004,  2006  ;  2010,  2015 _ 

4100,  4105;  4110,  4120  ....  gggo,  10000.  The  P  P* 
columns  are  placed,  each  opposite  the  interval  in  the  table  to 
which  it  belongs,  and  they  give  the  values  of  A  (num.)  corre¬ 
sponding  to  A  (log)  =  1,  2,  3  ...  .  units  respectively.  For 
the  interval  num  =  3690  to  3790  ;  for  instance,  the 
P.  P.’s  read  as  follows  : — 


An—  o-g  17 
A  log  =  1  2 


5’2 

6 


6-o 

7 


6-g 

8 


77 

9 


S-6 

10 


2-6  3 '4  4-3 

3  4  5 

Now,  the  proposition  A  log  =  k  A  (num.),  which  we 
discount  in  interpolating,  holds  for  negative  increments  as 
well  as  for  positive  ones ;  hence,  in  using  the  table  there 
is  no  occasion  ever  to  correct  either  a  logarithm  or  a 
number  for  more  than  five  units  in  the  other  variable. 
Interpolation  thus  is  reduced  to  a  very  easy,  in  faCt  to  an 
almost  purely  mechanical,  operation. 

A  similar  system  might  be  adapted  for  the  P.  P.  columns 
in  five-  or  six-place  tables;  only  in  the  case  of  the  former 
it  would  be  necessary  to  somehow  make  space  for  the 
engthy  P.  P.  columns.  One  mode  would  be  to  begin  the 
tab  e  at  numerus  2000  and  carry  it  on  to  20,000 ;  such  a 
table  wouid  just  occupy  the  space  of  a  table  of  logarithms 
and  antr-logarithms  for  numen  1000  to  10,000,  and,  apart 
from  other  advantages,  in  regard  to  the  finding  of  the 
number  for  a  given  logarithm,  be  at  more  than  a  par  with 
an  ^anti-logarithm  table  of  the  ordinary  range.  Another 
method  less  wasteful  of  space,  would  be  to  let  the  table 
cover  the  cycle  num.  =  1500  to  15,000;  and  from  1500  to 
2000  or  2500,  print  on  only  every  second  or  third  line,  so 
that  page  one,  for  instance,  would  go  only  from  150  to  162 
(in  its  first  column)  instead  of  to  200.  In  this  particular 
interval  the  difference  between  every  two  consecutive 
logarithms  oscillates  among  29,  28,  and  27  ;  and  the  P  P ’s 
for  29  would  read  as  follows  :  — 

A  log  =  1  2  3 .  2 7  28  29 

Anum.  =  0-3  07  ro  9.3  Q7  £ 

(F01  reasons  which  I  have  no  space  to  explain,  it  would 
not  do,  in  a  five-place  table  arranged  on  the  double-entrv 
system,  to  let  a  P.  P.  column  serve  just  for  the  interval 
opposite  which  it  stands  without  either  spreading  out  the 
table  immoderately  or  introducing  an  appreciable  uncer¬ 
tainty  in  addition  to  the  unavoidable  one). 

In  looking  up  log  (u  +  An)  substitute  for  this  given  An 

1  levneaueSt  f”  °f  the  P‘  P-  column.  and  add  on  (or  sub- 
tradt)  the  A  log  standing  opposite  to  (in  this  article  above) 

r0nfinL  nUm'  (l0g  =  1  +  simP]y  add  10  numerus 
(log  =  /)  the  An  opposite  the  A l  given.  The  latter  opera¬ 
tion  would  positively  be  easier  than  the  former. 

I  originally  intended  to  append  such  a  five-place  table 
to  my  “  fables,”  but  shrunk  from  the  expense,  and 
the'Mea  f°Und  another  Sood  reason  for  at  least  shelving 

Though  rot  in  the  ordinary  analytical  routine,  there  are 
cases  where  one  needs  a  higher  degree  of  precision  than 
that  attainable  with  even  a  five-place  table.  Six-place 
logarithms  suffice,  we  may  well  say,  in  all  cases  that  pre¬ 
sent  themselves  m  the  chemical  or  physical  laboratory. 
My  practice  hitherto  used  to  be  to  use  that  beautiful 
seven-place  table  of  Edward  Sang’s,*  and  cut  off  the  last 


““Seven-place  Logarithms  of  all  Numhpri 
200,000,”  by  Edward  Sang.  Williams  and  Norgate.  ,00°  t0 


84  A  Contribution  to  the  Study  of  the  Artificial  Blue  Colours.  iCAugU?22Ss 


figure.  Of  the  existence  of  six-place  tables  I  was  hardly 
aware  until  I  came  across  a  review  of  such  a  table  by 
Bremiker  in  a  German  journal.  To  satisfy  my  curiosity  I 
procured  a  copy  and  used  it  for  a  series  of  calculations. 

I  was  quite  surprised  by  the  facility  with  which  the  table 
worked  (in  opposition  to  using  a  seven-place  as  a  six- 
place)  whenever  I  had  to  interpolate.  It  is,  in  fad,  not 
easy  to  interpolate  for  six  places  dired  from  a  seven - 
place  table,  and  not  to  make  blunders;  one  usually  comes 
to  interpolate  to  the  seventh  figure,  and  only  at  the  end 
to  cut  off  the  seventh  figure  from  the  correded  logarithm. 
The  result,  then,  is  uncertain  by  only  what  corresponds  to 
1-860, oooth  of  the  number,  while  an  interpolated  logarithm 
taken  from  a  six-place  table  is  infeded  with  twice  this 
uncertainty.  But  even  1-430,000  is  a  higher  degree  of 
precision  than  vve  ever  need  even  in  high-class  specific 
gravity  determinations. 

Having  once  got  accustomed  to  lateral  indices,  I  pro¬ 
vided  my  six-place  Bremiker  with  a  system  of  indices 
contrived  so  that,  by  means  of  what  I  will  call  the  prin¬ 
cipal  index, I  can  at  once  open  the  book  at  the  place 
where  the  left-hand  page  commences  with  the  numerus 
1000,  2000,  3000  .  .  .  9000,  while  subsidiary  indices 
enable  me  to  find  the  couple  of  pages  commencing  with 
numerus  4100,  4200,  4300  •  •  •  for  instance,  at  a  second 
stroke. 

A  Bremiker  arranged  in  this  manner  is  the  perfection 
of  a  five-  or  six-place  table.  It  is  only  a  pity  that,  like  all 
German  books,  it  is  printed  on  very  thin  paper,  and  with 
a  kind  of  type  which,  though  magnificent  in  its  way,  is 
far  too  small  to  be  the  thing  for  my  eyes,  at  any  rate. 

A  table  like  it,  but  printed  on  good  hand-made  paper, 
and  typographically  at  a  level  with  Sang’s,  would  be  a 
boon  to  the  chemical,  physical,  and  perhaps  I  may  add, 
astronomical  community. 

Anderson’s  College,  Glasgow, 

August  7,  1884. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London 
for  the  Month  ending  July  31ST,  1884. 

By  WILLIAM  CROOKES,  F.R.S. 

WILLIAM  ODLING,  M.B.,  F.R.S.,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford. 

and  C.  MEYMOTT  TIDY,  M.B.,  FiC.S., 

Professor  of  Chemistry  and  of  Forensic  Medicine  at  the  London 
Hospital;  Medical  Officer  of  Health  for  Islington. 

To  the  Water  Examiner,  Metropolis  Water  Act,  1871. 

London,  August  6th,  1884. 

Sir, — We  submit  herewith  the  results  of  our  analyses 
of  the  i8g  samples  of  water  collected  by  us  during  the  past 
month,  at  the  several  places  and  on  the  several  days  indi¬ 
cated,  from  the  mains  of  the  seven  London  Water  Com¬ 
panies  taking  their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  July  1st  to  July  31st  inclu¬ 
sive.  The  purity  of  the  water,  in  resped  of  organic  matter, 
has  been  determined  by  the  Oxygen  and  the  Combustion 
processes ;  and  the  results  of  our  analyses  by  these  methods 
are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  submitted  to 
analysis. 

Of  these  189  samples  of  water,  the  whole  were,  without 
exception,  clear,  bright,  and  well  filtered. 

Altogether,  the  quality  of  water  supplied  to  the  Metro¬ 
polis  during  the  past  month,  as  indicated  by  its  state  of 


aeration  and  by  its  freedom  from  turbidity  and  excess  of 
colour  and  organic  matter,  continued  excellent.  As  com¬ 
monly  happens  in  July,  the  proportion  of  organic  carbon 
found  in  the  water,  though  still  low,  was  a  little  in  excess 
of  that  met  with  in  June.  Thus  the  mean  quantity  of 
organic  carbon  present  in  the  Thames-derived  water 
supply  of  the  past  month  amounted  to  O’ 123  part  in  100,000 
parts  of  the  water,  as  against  01 14  part  met  with  in  the 
preceding  month.  This  habitual  slight  rise  in  July  is 
ordinarily  followed  by  a  more  decided  fall  in  August  and 
September,  to  be  succeeded,  however,  in  its  turn,  by  an 
appreciable  rise  in  Odober  and  November. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


A  CONTRIBUTION  TO  THE  STUDY  OF  THE 
ARTIFICIAL  BLUE  COLOURS, 

WITH  REFERENCE  TO  WOOL-DYEING. 

By  W.  ROSPENDOWSKI. 


Before  proceeding  to  an  enumeration  of  the  produds 
which  we  have  to  study  it  maybe  useful  to  call  attention 
to  a  method  of  ascertaining  whether  a  body  is  a  homo¬ 
geneous  proaud  or  a  mixture  of  several  colouring  matters. 
This  very  simple  process  consists  in  throwing  a  little  of 
the  powder  into  a  glass  of  cold  water.  If  the  water  in  the 
glass  is  at  rest  we  see  coloured  veins  descend  separately 
from  each  particle  and  fall  to  the  bottom  of  the  glass.  If 
the  specimen  is  a  mixture  of  various  dyes  we  obtain  thus 
veins  of  different  colours.  It  is  of  course  evident  that 
this  method  of  examination  cannot  be  applied  to  colours 
in  solution  or  in  a  paste.  Byway  of  comparison  there  are 
given,  firstly,  the  readions  of  extrad  of  indigo. 

1.  Extract  of  Indigo. 

Sulphuric  acid  at  66°  B.  The  colour  does  not  change 
even  if  strongly  heated  with  a  large  excess  of  acid. 
There  is  an  escape  of  hydrochloric  acid  from  the  sodium 
chloride  which  is  present  here  as  well  as  in  many  aniline 
colours. 

Caustic  soda  gives  a  light  green  precipitate,  which  if 
heated  with  a  large  excess  passes  to  a  yellowish  brown 
and  dissolves  at  a  "boil.  If  the  yellow  solution  is  acidified 
it  turns  to  a  blue  lighter  than  the  original  colour. 

Ammonia  ads  like  soda,  though  the  solution  remains 
green  and  does  not  turn  yellow. 

Stannous  chloride  destroys  the  colour,  whilst  a  grey 
turbidity  remains. 

With  zinc  powder  the  solution  is  decolourised  on 
heating,  becoming  previously  green.  Ammonia  or  soda 
colours  it  yellow,  which  on  exposure  to  the  air  passes 
gradually  to  orange  and  to  a  deep  red,  of  the  colour  of  iron 
sulphocyanide.  This  reddish  brown  solution,  if  shaken 
up  with  air  in  a  test-tube,  becomes  first  green  and  finally 
yellow.  If  the  reduced  solution  has  been  mixed  with  am¬ 
monia  and  not  with  soda  the  final  colouration  is  green. 
Both  the  yellow  and  the  green  solutions,  if  acidified, 
return  to  the  original  blue. 

This  change  of  colours  is  very  charaderistic  of  extrad 
of  indigo. 

2.  Nicholson  Blue  B  B  B. 

(Of  A.  Poirrier  and  G.  Dalsace,  of  St,  Denis.) 

Sulphuric  acid  at  66°  B.  The  dry  produd  gives  with 
strong  acid  an  orange-red  solution.  The  dissolved  pro¬ 
dud,  with  dilute  acid,  an  abundant,  very  fine  blue  preci¬ 
pitate,  quite  insoluble  even  at  a  boil.  An  excess  of  strong 
acid  dissolves  this  precipitate  with  a  bronze-maroon 
colour,  or  in  presence  of  a  larger  excess  of  acid,  a  brown 
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colour.  This  solution,  if  poured  into  a  large  excess  of 
water,  colours  it  the  original  blue  shade. 

Caustic  soda  :  the  solution  does  not  change  in  the  cold. 
On  heating  it  becomes  a  red-brown.  If  acidified  it 
resumes  its  original  colour. 

Ammonia :  no  change  in  the  cold ;  a  yellowish  brown 
on  heating  ;  blue  on  acidifying. 

Stannous  chloride  :  the  solution  becomes  turbid  in  the 
cold.  On  heating,  a  blue  flocculent  precipitate,  very 
plentiful  and  completely  insoluble.  The  liquid  colourless. 

Zinc-powder:  the  neutral  or  alkaline  solution  is  not 
reduced  even  at  a  boil,  but  in  this  latter  case  it  becomes 
yellowish  brown,  though  without  being  reduced.  An  acid 
solution  is  decolourised  on  heating.  This  yellowish 
solution  is  not  coloured  on  exposure  to  the  air,  but  if 
heated  with  oxidising  agents,  such  as  potassium  perman¬ 
ganate,  it  resumes  its  greenish  blue  colour. 

Nicholson  blue  is  a  mono- sulpho-derivative  ofrosaniline 
blue  (bleu  de  Lyon). 

3.  Soluble  Blue  B  B. 

(Lembach  and  Schleicher,  of  Biebrich  on  the  Rhine.) 

Sulphuric  acid  at  66°  B.  The  aqueous  solution  gives 
with  a  little  acid  an  abundant  blue  precipitate  like  that 
of  the  strong  acid,  from  which  it  is  distinguished  by  being 
slightly  soluble  in  the  acid  liquid. 

With  an  excess  of  the  strong  acid  it  behaves  like 
Nicholson  blue. 

Caustic  soda :  the  blue  solution,  with  the  very  first 
drops  and  in  the  cold  passes  to  a  reddish  brown,  and  on 
heating  to  a  yellowish  brown  a  little  lighter.  The  blue 
colour  returns  on  acidulating. 

Ammonia:  in  the  cold  no  change;  on  boiling  it  is 
decolourised,  but  the  blue  colour  returns  on  acidulating. 

Stannous  chloride  :  a  very  delicate  blue  precipitate.  & 

Zinc-powder :  even  the  neutral  solution  is  decolourised 
at  a  boil,  but  more  easily  if  a  few  drops  of  sulphuric  acid 
have  been  added.  The  colourless  liquid  when  filtered 
does  not  change  in  the  air,  but  if  heated  with  permanga¬ 
nate  in  an  acid  solution  the  blue  colour  returns. 

This  blue  is  probably  a  bisulpho-derivative  of  rosaniline- 
blue.  On  wool  it  dyes  diredtly,  like  indigo,  taking  care  to 
acidify  the  beck  gradually  and  to  raise  the  temperature  by 
slow  degrees.  Otherwise  the  colour  becomes  uneven. 

4.  Induline  B  B  B. 

(Williams,  Thomas,  and  Dower,  Brentford.) 

With  sulphuric  acid  at  66°  B.  the  solution  gives  a  heavy 
greenish  blue  precipitate  in  the  form  of  a  powder,  and  not 
flocculent,  like  Nicholson  blue.  This  precipitate  dissolves 
in  an  excess  of  the  strong  acid  with  a  greenish  blue 
colour. 

Soda  or  ammonia :  each  of  these  reagents  colours  the 
solution  of  induline  a  reddish  violet  without  any  precipi¬ 
tate.  At  a  boil  the  violet  appears  a  little  more  pronounced. 

Stannous  chloride :  a  greenish  blue  precipitate,  which 
is  almost  completely  soluble  at  a  boil  with  the  same 
colour,  and  which  reappears  on  cooling. 

Zinc-powder :  in  a  neutral  solution  induline  is  de¬ 
colourised^  but  this  liquid,  slightly  greenish,  becomes 
quickly  oxidised  in  the  air,  and  resumes  its  blue  colour. 
Zinc-powder  mixed  with  sulphate  of  soda  reduces  it  in 
the  cold.  The  greenish  yellow  solution  resulting  is  oxi¬ 
dised  by  the  air  with  difficulty.  In  acid  solutions  the  re¬ 
duction  is  carried  further.  The  liquid,  when  thus  de¬ 
colourised,  does  not  resume  its  colour  either;  in  the  air  or 
on  treatment  with  chromic  acid,  permanganate,  &c.  The 
molecule  of  the  colouring  matter  is  evidently  broken  up. 

5.  Blue  S  S. 

(E.  Patry  and  Co.,  Puteaux,  Seine.) 

Sulphuric  acid :  the  solution  is  precipitated  by  the 
dilute  acid  as  a  very  delicate  blue  powder;  more  distinct 
at  a  boil.  With  the  strong  acid  there  is  formed  at  first  a 
blue  flocculent  precipitate,  which  dissolves  in  an  excess  of 
h  e  strong  acid  with  a  blue  colour  rather  more  greenish 
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than  that  of  the  aqueous  solution.  This  colour  does  not 
perceptibly  change  even  on  boiling  with  a  large  excess  of 
acid. 

Soda  or  ammonia  :  this  colour  behaves  exactly  like  in¬ 
duline  ;  soda  reddens  the  colour  slightly  more  than  am¬ 
monia. 

Stannous  chloride:  a  very  delicate  green  precipitate, 
which  on  boiling  becomes  paler,  but  more  decided. 

Zinc-powder:  the  neutral  solution  is  decolourised  on 
heating,  but  resumes  its  colour  in  the  air.  Zinc-powder 
with  sodium  sulphate  reduces  it  even  in  the  cold  to  a 
greenish  yellow  liquid,  which  does  not  change  in  the  air. 
Oxidising  agents  restore  its  original  blue  colour. 

The  primitive  solution,  decolourised  by  zinc-powder  and 
sulphuric  acid,  even  at  a  boil,  resumes  its  colour  with 
potassium  permanganate  and  sulphuric  acid. 

Blue  S  S  is  very  analogous  to  Coupier’s  blue,  or 
sulphonised  triphenyl-rosotoluidine. 

This  is  a  very  fast  colour,  possessing  such  an  affinity 
for  wool  that  it  must  be  dyed  in  a  neutral  bath  which  is 
very  gently  acidified. 

6.  Marine  Blue  B  B. 

(E.  Patry  and  Co.,  Puteaux.) 

Sulphuric  acid  :  the  dilute  acid  gives  a  very  fine  blue 
precipitate.  With  the  strong  acid  this  colour  behaves 
exactly  like  Nicholson  blue. 

Soda  or  ammonia  :  the  colour  of  the  solution  passes 
even  in  the  cold  to  a  reddish  brown  violet,  which  does  not 
change  on  boiling. 

_  Stannous  chloride  :  a  very  copious  and  plentiful  preci¬ 
pitate,  either  cold  or  hot.  Zinc-powder:  the  solution  is 
decolourised  on  boiling.  The  liquid  thus  reduced  is  only 
reoxidised  with  difficulty  in  the  air,  but  it  returns  to  its 
original  intensity  on  boiling  with  permanganate  and  sul¬ 
phuric  acid. 

This  colour  is  closely  analogous  to  the  “Soluble  Blue 
BB.” 

7.  Solid  Blue. 

(Meister,  Lucius,  and  Briining,  of  Hoechst). 

Sulphuric  acid  :  absolutely  like  “Blue  S  S.” 

Caustic  soda :  violet-brown  colour,  not  changing  at  a 
boil. 

Ammonia  :  exactly  as  with  “  Blue  S  S.” 

Stannous  chloride  :  a  delicate  greenish  grey  precipitate. 
Zinc-powder :  the  liquid  becomes  a  light  yellowish 
green  on  boiling,  but  oxidises  immediately  in  the  air.  In 
acid  solutions  the  reduction  by  means  of  zinc-powder  is 
more  complete.  The  liquid  is  brown,  and  if  filtered  and 
mixed  with  permanganate  it  only  turns  to  violet-red  at  a 
boiling,,  changing  to  a  blue  in  presence  of  an  excess  of 
sulphuric  acid.  An  excess  of  permanganate  destroys  this 
blue. 

The  aqueous  solution  of  Solid  Blue  is  slightly  more 
reddish  than  that  of  Blue  S  S.  It  is  probably  a  more 
alkaline  salt  than  the  latter,  with  which  it  is  otherwise 
identical. 

Solid  Blue  is  dyed  upon  wool  in  the  same  manner  as 
Blue  SS. 

8.  Solid  Black  Blue. 

(Meister,  Lucius,  and  Briining,  of  Hoechst.) 

Sulphuric  acid  at  66°  B. :  throws  down  from  the 
aqueous  solution  a  deep  blue  powder,  soluble  in  an  excess 
of  the  strong  acid,  with  a  colour  like  that  of  indigo  extract 
and  not  changing  at  a  boil. 

Soda  or  ammonia:  colour  passes  to  a  violet-red,  not 
changing  at  a  boil. 

Stannous  chloride :  deep  blue  precipitate,  becoming 
lighter  on  boiling. 

Zinc-powder:  complete  decolourisation  on  boiling,  but 
resuming  its  colour  in  the  air.  If  reduced  in  an  acid  solu¬ 
tion  it  presents  exadly  the  same  reatflions  as  Solid  Blue. 

The  properties  of  these  two  latter  colours  present  no 
essential  differences. 
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g.  Blue-Black  B. 

(Baden  Aniline  Company). 

Sulphuric  acid  at  66°  B  :  at  first  a  copious,  flocky,  deep 
blue  precipitate,  turning  to  green  with  an  excess  of  acid. 
This  intense  green  precipitate,  if  heated  with  a  large  excess 
of  strong  acid,  gives  a  green  solution,  which  changes  to  a 
bronze,  and  finally  to  a  dirty  yellow-brown.  The  colour 
is  completely  destroyed,  being  restored  neither  by  excess 
of  water  nor  by  alkalies. 

Caustic  soda:  the  solution  becomes  more  blue  and  does 
not  change  even  at  a  boil  with  a  large  excess  of  soda.  On 
cooling,  there  is  a  plentiful  blue  precipitate  and  a  reddish 
liquid. 

Ammonia  :  solution  blue  both  cold  and  hot ;  no  precipi¬ 
tate. 

Stannous  chloride :  declourised  on  heating ;  colour 
entirely  destroyed. 

Zinc-powder:  like  the  foregoing.  This  colour  seems  to 
be  an  induline  and  contains  a  considerable  quantity  of 
dextrine  or  of  leiocome.  Alcohol  dissolves  it  with  a 
reddish  brown.  The  hot  aqueous  solution  is  of  a  reddish 
blue.  When  cold,  there  is  formed  a  blue  jelly,  and  the 
liquid  becomes  a  light  yellow-brown. 

10.  Neutral  Blue. 

(Cassella  and  Co.,  of  Frankfort). 

Sulphuric  acid  :  in  aqueous  solution  violet  red. 

An  excess  of  strong  acid  turns  it  blue,  which  blackens  a 
little  when  heated,  but  recovers  on  cooling.  The  blue 
solution,  when  poured  into  water,  resumes  its  original 
colour. 

Caustic  soda :  thick,  tarry  deposit,  more  blue  than  the 
aqueous  solution  ;  insoluble  even  at  a  boil. 

Ammonia:  precipitate  and  liquid  more  blue  than  with 
soda.  1  his  precipitate  dissolves  at  a  boil  in  an  excess  of 
ammonia  with  a  violet-red  colour,  much  more  blue  than 
the  aqueous  solution  of  the  neutral  colour. 

Stannous  chloride  :  black  precipitate  liquid,  almost 
colourless. 

Zinc  powder:  decolourised  at  a  boil  and  on  exposure  to 
the  air  or  on  boiling  with  permanganate  and  sulphuric 
acid  takes  merely  a  light  bluish  rose  colour.  If  reduced 
with  zinc-powder  in  an  acid  solution  it  becomes  a  yellow 
liquid,  which  turns  to  a  red-brown  in  the  air  or  on  treat¬ 
ment  with  oxidisers. 

11.  Vat  Indigotine. 

(Williams,  Brothers,  and  Ekin). 

Sulphuric  acid  :  soluton  turns  very  slightly  green  ;  if 
boiled  with  a  very  large  excess  of  the  strong  acid  turns  a 
dirty  green. 

Soda  oi  ammonia  :  turns  a  violet-red,  becoming  slightly 
blue  if  boiled  with  an  excess  of  the  reagent. 

Stannous  cnloride :  deep  blue  precipitate,  becoming 
lighter  on  boiling  and  apparently  partially  dissolved. 

Zinc-powder  :  decolourised  on  heating,  but  resuming  its 
coloui  in  the  air.  Zinc-powder  with  sulphuric  acid  reduces 
it  immediately  ;  the  jellow  solution  thus  obtained  becomes 
brown  in  the  air.  After  being  filtered,  mixed  with  sulphuric 
acid,  and  heated,  the  blue  colour  is  regenerated. 

This  colour  must  be  applied  to  the  fibre  in  the  reduced 
state  like  vat  indigo.  It  is  not  capable  of  direcft  appli¬ 
cation,  like  extract  of  indigo. 

12.  Indigotine  for  Wool. 

(Santerre,  Bourgeois,  and  Co.) 

Sulphuric  acid  at  66°  B  :  green  flocculent  precipitate, 
very  plentiful ;  dissolves  in  an  excess  of  the  reagent  with  a 
bluish  green  colour,  which  scarcely  changes  on  heating. 

Soda  or  ammonia:  solution  reddened,  more  with 
the  former  than  the  latter.  No  change  on  boiling. 

Zinc-powder :  solution  reduced  at  a  boil^  turning 
greenish  yellow,  turning  to  a  reddish  blue  in  the  ain 
With  zmc-powder  and  sulphuric  acid  a  yellow-brown  on 
boiling,  turning  to  a  bronze-black  in  the  air,  and  resumin'* 


its  intense  blue  on  the  addition  of  permanganate  and  sul¬ 
phuric  acid.  An  excess  of  permanganate  destroys  the 
colour. 

13.  Topping  Blue  ( Bleu  Remontage). 

(Ch.  Firmenich,  of  Geneva). 

Sulphuric  acid  at  66°  B:  blue  precipitate,  soluble  in 
excess,  with  a  black  colour.  With  a  greater  excess  of 
strong  acid  the  solution  takes  an  orange-brown,  which  does 
not  change  on  heating.  If  poured  into  water  the  blue 
colour  returns. 

Soda:  brown  colouration  in  the  cold;  considerable  de¬ 
colouration  on  boiling;  blue  colour  restored  on  acidula- 
tion. 

Ammonia:  violet  colouration  ;  at  a  boil  more  complete 
decolouration  than  with  soda  ;  acid  restores  the  original 
blue. 

.Stannous  chloride  :  copious  blue  precipitate,  soluble  in 
excess,  but  re-appearing  on  boiling. 

Zinc-powder:  complete  decolouration  on  boiling.  The 
reduced  solution  is  not  changed  in  the  air,  but  resumes  its 
blue  colour  if  heated  with  permanganate  and  sulphuric 
acid. 

1  his  compound  should  be  a  tri-  or  tetra-sulpho-deriva- 
tive  of  rosaniline  blue.  It  dyes  wool  diredtly  in  an  acid 
bath. 

14.  Gallocyanine  and  Solid  Violet. 

(Durand  and  Huguenin,  of  Bale). 

Sulphuric  acid  at  66°  B.  The  first  drops  give  a  red 
flocky  precipitate,  which  dissolves  afterwards  with  an 
amaranth  red  colour.  With  an  excess  of  strong  acid  this 
colouration  passes  through  a  violet  blue  (the  colour  of  as 
aqueous  solution  of  gallocyanine)  to  a  pure  blue,  very 
bright  and  intense. 

On  gradually  diluting  this  blue  solution  with  water,  we 
have  the  same  change  of  colours  in  the  reverse  diredion. 

Soda  :  on  heating,  the  solution  reddens  a  little,  and 
loses  its  brightness. 

Ammonia  :  reddens  and  loses  more  of  its  brightness. 

Stannous  chloride:  in  the  cold  a  very  copious  blue, 
flocculent  precipitate  ;  liquid  quite  colourless  ;  at  a  boil, 
with  an  excess  of  stannous  chloride,  the  precipitate  is  de¬ 
colourised  and  finally  dissolved.  The  solution  becomes 
blue  again  if  heated  with  permanganate. 

Zinc-powder  :  completely  decolourised  in  the  cold  and 
more  rapidly  in  heat,  passing  through  a  green.  The 
colourless  liquid  readily  becomes  blue  again  on  exposure  to 
the  air.  If  reduced  by  a  mixture  of  zinc-powder  and  sul¬ 
phuric  acid  the  colour  is  only  restored  by  oxidisers,  and 
then  but  partially. 

Chrome-alum  ,  all  the  colour  is  precipitated  in  the  form 
of  maroon-brown  flocks,  the  liquid  becoming  colourless. 
On  heating,  the  precipitate  turns  to  a  violet-red. 

It  dissolves  in  ammonia  with  a  fine  blue,  and  in  sul¬ 
phuric  acid  with  a  rose-red. 

Alum  :  a  violet  precipitate  even  in  the  cold,  soluble  in 
ammonia  with  a  dull  violet. 

Gallocyanine  dyes  wool  dire&ly  in  an  acid  bath. 

15.  Acid  Myrtle. 

(L.  Freund,  St.  Louis,  Alsace). 

16.  Liquid  Green  B. 

(P.  Monnet  and  Co.,  La  Plaine,  Geneva). 

17.  Solid  Green,  B,  2B,?,B. 

(P.  Monnet  and  Co.,  La  Plaine. 

18.  Liquid  Greens ,  No.  1,  No.  2. 

(Verein  Chem.  Fabriken,  of  Mannheim). 

All  these  colours  are  mixtures  of  malachite  green  and 
Paris  violet. 

Sulphuric  acid  :  with  very  dilute  acid  a  green  colour  ; 
with  strong  acid,  a  yellowish  brown,  which  blackens  on 
heating  and  turns  green  on  dilution  with  water.  The 
yellowish  brown  solution,  if  poured  into  water,  colours  it 
blue. 
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Soda  or  ammonia :  copious  precipitate,  at  first  a  red- 
violet  and  then  a  chocolate  colour  ;  liquid  colourless. 
When  dried,  the  precipitate  is  a  deep  violet.  On  boiling, 
the  precipitate  disappears  almost  entirely,  and  the  liquid 
resumes  its  blue  colour  when  acidified. 

Stannous  chloride  :  green  precipitate,  soluble  at  a  boil ; 
solution  green. 

Zinc-powder:  at  a  boil,  complete  decolouration  and  de¬ 
struction  of  the  colour. 

After  dyeing,  the  beck  remains  green,  as  the  violet 
takes  on  the  fibre  better  than  the  green. — Moniteur 
Scientifique. 
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APPENDIX. 

On  Dumas’s  Correction  and  Prout’s  Hypothesis. 

In  the  year  1815  Prout  put  forth  his  famous  hypothesis 
that  the  atomic  weights  of  all  the  elements  were  multiples 
of  that  of  hydrogen.  His  views  were  adopted  by  many 
chemists,  but  opposed  by  others  ;  among  them  Berzelius 
and  Turner;  and  down  to  the  present  day  “  Prout’s  Law  ” 
has  been  the  subject  of  earnest  controversy.  Of  course  the 
fact  was  early  recognised  that  in  its  original  form  the  hy¬ 
pothesis  could  not  stand,  and  accordingly  it  was  modified 
by  Dumas  in  such  manner  that  half  and  quarter  multiples 
of  the  atomic  weight  of  hydrogen  were  considered  as  well 
as  the  whole  numbers. 

But  of  lateyears  Prout’s  hypothesis,  even  with  its  elastic 
modification,  has  been  in  disfavour.  Only  a  few  chemists 
still  clung  to  it  as  the  representative  of  a  veritable  law. 
The  researches  of  Stas  were  especially  diredted  towards 
ascertaining  its  truth  or  falsity  ;  and  his  results,  as  well 
as  those  obtained  by  Marignac,  were  such  as  to  lead  most 
chemists  to  the  belief  that  it  had  been  for  ever  overthrown. 
The  atomic  weights  determined  by  Stas  agreed  neither 
with  whole,  half,  nor  quarter  multiples  of  that  of  hydiogen, 
and  the  variations  seemed  to  be  wholly  outside  the  range 
of  recognisable  experimental  errors. 

In  1878,  however,  a  probable  source  of  error  in  some  of 
Stas’s  researches  was  pointed  out  by  Dumas. f  Many  of 
Stas’s  ratios  had  involved  the  use  of  pure  metallic  silver, 
which  had  been  fused  under  a  cover  of  borax  containing  ' 
a  little  nitre.  Such  silver  Dumas  heated  to  redness  in  a 
Sprengel  vacuum,  and  found  that  it  gave  up  weighable 
quantities  of  oxygen,  which  had  been  absorbed  by  the 
metal  when  in  the  melted  state.  In  one  experiment  a 
kilogrm.  of  silver  gave  82  milligrms.  of  occluded  gas,  and 
in  three  other  cases  226,  140,  and  249  milligrms.  respec¬ 
tively  were  found.  In  other  words,  the  silver  which  had 
been  considered  pure  by  Stas  and  others  was  really  not 
pure,  and  a  correction  became  necessary  in  nearly  all 
series  of  atomic  weight  determinations. 

The  amount  of  this  correction,  which  I  think  may  here¬ 
after  be  appropriately  designated  as  “Dumas’s  correction,” 
will  naturally  vary  in  different  cases,  and  in  no  particular 
case  can  we  tell,  without  actual  examination  of  the  silver 
employed,  exactly  how  great  it  should  be."  We  may,  how¬ 
ever,  assume  that  all  the  metallic  silver  heretofore  used  in 
establishing  atomic  weight  ratios  was  subject  to  it ;  and, 
reckoning  from  the  largest  error  indicated  in  the  experi¬ 
ments  of  Dumas,  namely,  249  milligrms.  of  oxygen  in  the 
kilogramme  of  metal,  we  may  ascertain  its  tendency  with 
reference  to  Prout’s  law. 

In  the  chapter  upon  the  atomic  weights  of  silver,  chlo- 

*  Smithsonian  Miscellaneous  Collections,  “  The  Constants  of 
Nature.” 

f  A  nn.  Chim.  t’hys.  (5  s.),  14,  289. 
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rine,  bromine,  iodine,  potassium,  sodium,  and  sulphur, 
twenty  ratios  are  given,  of  Which  nine  are  subject  to 
Dumas’s  correction.  Applying  it  as  suggested  above,  we 
get  the  following  results.  The  values  previously  found  and 
given  in  the  chapter  just  quoted,  we  may  designate  as  un- 
correCted.  For  convenience  in  future  reference  I  assume 
that  O  =  16  : — - 


Uncorredted. 

Corrected, 

Difference. 

Silver 

.  .  107-923 

107-896 

—  0-027 

Chlorine  . . 

••  35+5 1 

35+78 

+  0-027 

Bromine  . . 

79951 

79-978 

+  0-027 

Iodine 

. .  126-848 

126-875 

+  0*027 

Potassium 

39-I09 

39'o83 

—  0-026 

Sodium  . . 

23-051 

23-024 

—  0-027 

Sulphur  . . 

32-058 

32-058 

— - 

The  result  of  the  correction, 

it  will  be  seen, 

is  generally 

favourable  to  Prout’s  hypothesis.  Of  the  seven  elements 
under  consideration,- one  has  its  atomic  weight  unaffected, 
one  is  rendered  less  in  accord  with  the  hypothesis,  and  five 
approximate  more  closely  than  before  to  even  multiples  or 
multiples  half  of  hydrogen. 

In  the  later  chapters  of  this  work  the  effeCt  of  Dumas’s 
correction  is  generally  less  striking.  One  general  state¬ 
ment,  however,  may  be  made  concerning  it.  Whenever 
the  atomic  weight  of  a  metal  is  calculated  from  the  ratio 
between  its  haloid  salts  and  metallic  silver,  the  total  effeCt 
of  Dumas’s  correction,  including  the  above  corrections  for 
the  halogens  themselves,  will  be  to  lower  the  final  result. 
This  point  will  be  further  considered  presently.  Only 
chlorine,  bromine,  and  iodine  have  their  atomic  weights 
raised  by  the  correction. 

In  view  of  Dumas’s  correction  the  question  naturally 
arises  as  to  how  far  other  metals,  used  in  atomic  weight 
researches,  may  occlude  gaseous  impurities.  For  example, 
when  the  atomic  weight  of  oxygen  is  fixed  by  the  synthesis 
of  water  over  copper  oxide,  may  not  the  copper  occlude 
appreciable  quantities  of  the  hydrogen  in  which  it  cools  ? 
if  it  does,  then  the  apparent  weight  of  metallic  copper 
would  be  too  high,  and  the  atomic  weight  of  oxygen  would 
come  out  too  low.  Such  an  error  might  possibly  account  for 
the  difference  between  16  and  I5'g633  in  the  atomic  weight 
of  oxygen,  and  it  would  also  increase  the  atomic  weight  of 
copper  as  determined  by  the  same  process.  At  all  events, 
every  metal  of  which  the  atomic  weight  has  been  deter¬ 
mined  by  the  reduction  of  its  compounds  in  hydrogen 
ought  to  be  scrupulously  investigated  with  reference  to 
the  possible  occlusion  of  gaseous  impurities.  With  all  of 
these  metals  the  effect  of  such  impurities  would  be  to 
render  the  apparent  atomic  weights  decidedly  too  high. 

Although  every  series  of  atomic  weight  determinations 
must  be  considered  by  itself,  and  weighed  on  its  own 
merits,  it  may  not  be  out  of  place  for  me  just  here  to  point 
out  two  general  sources  of  error  in  addition  to  the  one  we 
have  been  considering.  First,  every  value  after  oxygen, 
with  one  or  two  partial  exceptions,  involves  whatever 
error  may  attach  to  the  atomic  weight  of  oxygen.  If  the 
latter  be  16,  instead  of  15-9633,  this  error  in  some  instances 
becomes  multiplied  to  a  large  fraction  of  a  unit,  as  the 
subjoined  example  will  show. 

If  0  =  16,  the  atomic  weight  of  uranium  =  239-030 

D  0  =  15-9633,  „  „  =238  482 

Difference . .  .  0-548 

Other  similar  errors  are  repeated  continually.  The 
value  assigned  to  any  element  is  necessarily  affected  by 
whatever  errors  may  attach  to  the  atomic  weights  of  those 
other  elements  through  whose  medium  it  is  compared 
with  the  standard,  hydrogen,  Thus,  the  atomic  weight  of 
carbon  depends  upon  that  of  oxygen  ;  calcium  depends 
upon  both  carbon  and  oxygen;  and  fluorine,  as  determined 
from  calcium  fluoride,  involves  the  foregoing  elements,  to¬ 
gether  with  sulphur,  silver,  and  chlorine.  Since,  however , 
some. atomic  weights  are  affedted  by  plus  errors  and  others 
by  minus  errors,  there  is  a  fortunate  tendency  to  compen* 
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ation  of  errors  in  cases  lik  e  that  of  fluorine,  and,  in  reality, 
better  results  are  obtained  than  considerations  such  as 
these  would  lead  us  to  look  for. 

Another  general  source  of  error  is  to  be  found  in  the  fad 
that  some  of  the  weighings  involved  in  our  discussions  had 
been  reduced  to  absolute  standards,  while  others  were 
merely  uncorreCted  weighings  in  air.  The  errors  thus  in¬ 
troduced  into  the  work  are  doubtless  small,  but  still  they 
ought  not  to  be  absolutely  ignored. 

Now,  having  considered  the  larger  classes  of  errors,  we 
may  properly  pass  on  to  a  comparison  of  our  atomic 
weights  with  reference  to  Prout’s  hypothesis.  In  order  to 
facilitate  work  I  have  tabulated  the  figures  in  two 
columns,  one  giving  atomic  weights  referred  to  hydrogen 
as  unity,  the  other  based  upon  the  standard  of  oxygen  as 
exadly  sixteen.  Such  imperfedly  known  elements  as  de- 
cipium,  philippium,  samarium,  terbium,  and  thulium  are 
not  included. 

At  the  close  of  his  admirable  paper  on  the  atomic  weight 
of  aluminum  Mallet  makes  substantially  the  following  ar¬ 
gument  in  favour  of  Prout’s  hypothesis.  Citing  the  atomic 
weights  of  eighteen  elements  which  he  considers  well  de¬ 
termined ,  he  shows  that  ten  of  them  have  values  falling 
within  one-tenth  of  a  unit  of  whole  numbers.  Now,  what 
is  the  mathematical  probability  that  this  close  approxima¬ 
tion  to  conformity  with  Prout’s  law,  in  ten  cases  out  of 
eighteen,  is  purely  accidental,  as  those  chemists  who  rejed 
the  hypothesis  seem  to  hold  ?  Working  this  problem  out, 
Mallet  finds  the  probability  in  favour  of  mere  coincidence 
to  be  in  the  ratio  of  i  :  1097 ’8,  and  hence  he  concludes 
that  Prout’s  views  are  still  worthy  of  respedful  considera¬ 
tion. 

Applying  Mallet's  reasoning  to  the  table  of  atomic 
weights  now  before  us,  we  find  that  in  the  first  column, 
when  H  =  i,  twenty-five  elements  out  of  sixty-six  have 
values  falling  within  the  limits  of  one-tenth  of  a  unit  varia¬ 
tion  from  whole  numbers.  But  many  of  the  figures  which 
fall  without  this  limit  involve  the  variation  of  oxygen  mul¬ 
tiplied  many  times  over.  We  must  therefore  study  the 
second  column,  which  assumes  that  the  atomic  weight  of 
oxygen  is  exadly  sixteen.  Here  we  have  forty  elements 
falling  within  the  limit  of  variation  assigned  by  Mallet, 
and  twenty-six  falling  without.  The  variations  we  may 
properly  study  in  some  detail. 

Taking  first  the  elements  whose  atomic  weights  vary 
from  even  multiples  of  unity  by  less  than  a  tenth  of  a  unit, 
we  have  to  consider  the  following: — Aluminum,  arsenic, 
barium,  bismuth,  boron,  bromine,  cadmium,  caesium,  cal¬ 
cium,  carbon,  cobalt,  columbium,  didymium,  fluorine,  gal¬ 
lium,  hydrogen,  iridium,  iron,  lead,  lithium,  magnesium, 
manganese,  nickel,  nitrogen,  osmium,  oxygen,  palladium, 
phosphorus,  scandium,  selenium,  silver,  sodium,  sulphur, 
thorium,  tin,  titanium,  tungsten,  uranium,  yttrium,  and 
zinc.  Of  these,  aluminum,  arsenic,  barium,  bismuth,  cad¬ 
mium, calcium,  carbon,  cobalt,  columbium,  fluorine,  hydro¬ 
gen,  iridium,  iron,  lithium,  magnesium,  manganese, nickel, 
nitrogen,  phosphorus,  scandium, sodium, sulphur, tungsten, 
uranium,  yttrium,  and  zinc  have  plus  variations,  while 
boron, bromine,  cresium,  didymium,  gallium,  lead,  osmium, 
palladium,  selenium,  silver,  thorium,  tin,  and  titanium,  fall 
slightly  under  the  units  to  which  they  approximate.  Oxy¬ 
gen,  as  the  standard  of  comparison,  of  course  shows  here 
no  variation,  its  possible  error  having  been  transferred  to 
hydrogen. 

Of  the  foregoing  elements  it  will  be  seen  that  twenty-six 
have  plus  variations  from  whole  numbers,  while  thirteen 
are  minus.  Among  the  latter,  boron,  gallium,  osmium, 
palladium,  thorium,  and  titanium  have  been  but  roughly 
determined.  Bromine,  by  Dumas’s  correction,  has  its 
variation  diminished.  In  the  cases  of  lead,  caesium,  sele¬ 
nium,  and  tin,  the  cause  ofvariation,  supposingone  to  exist, 
remains  to  be  determined.  The  value  for  osmium  is  un¬ 
doubtedly  several  units  too  high,  so  that  its  agreement 
with  Prout’s.  law  may  Le  considered  purely  accidental. 
As  for  didymium,  the  figure  assigned  is  the  mean  of  all  de¬ 
terminations  ;  whereas  Cleve’s  data,  calculated  with  S03 
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=  80,  make  Di  =  i47*02i,  a  variation  which,  like  most  of 
the  others,  is  far  within  the  limits  of  ordinary  experimen¬ 
tal  error.  In  the  case  of  silver  it  has  already  been  shown 
that  Dumas’s  correction  is  unfavourable  to  it  considered 
in  its  bearings  upon  Prout’s  law.  Silver  is  the  only  ele¬ 
ment  among  those  having  minus  variations  which  could 
carry  very  much  weight  against  the  hypothesis. 

Among  the  elements  whose  variations  are  plus,  colum¬ 
bium,  uranium,  and  yttrium  have  been  poorly  determined. 
Yttrium  especially  may  be  considered  doubtful.  The 
atomic  weights  of  aluminum,  arsenic,  barium,  cadmium, 
lithium,  phosphorus,  and  sodium  involve  Dumas’s  correc¬ 
tion  to  a  greater  or  less  extent,  and  will  be  lowered  by  its 
application,  that  is,  brought  nearer  to  whole  numbers. 
For  aluminum,  certain  other  causes  for  variation  were 
pointed  out  in  the  chapter  upon  that  metal  ;  and  it  may  be 
noted  that  the  direct  ratio  between  it  and  hydrogen  gives 
Al=  27-998  +  °'007-  Here  the  variation  is  less  than  the 
probable  error.  For  calcium,  and  consequently  for  fluorine 
also,  sources  of  plus  error  were  indicated  in  the  discussion 
of  their  respective  atomic  weights,  and  reiteration  here  is 
unnecessary.  Cobalt,  iridium,  iron,  nickel,  and  tungsten  all 
involve  such  errors  as  may  arise  from  the  possible  occlu¬ 
sion  of  hydrogen  by  the  metals  after  reduction  from  their 
compounds.  For  scandium,  the  atomic  weight,  calculated 
with  S03  =  80,  becomes  44-032,  a  variation  much  within 
the  limits  of  experimental  error.  For  carbon  and  bismuth 
the  variations  are  insignificant.  In  short,  in  the  majority 
of  instances  the  errors  may  be  diminished  by  corrections 
which  are  in  all  probability  needed,  and  which  can  be 
easily  pointed  out  The  more  carefully  we  scrutinise  the 
data  the  more  probable  Prout’s  hypothesis  appears. 

Among  the  twenty-six  elements  whose  atomic  weights 
are  removed  by  more  than  a  tenth  of  a  unit  from  whole 
numbers,  chlorine,  rubidium,  and  strontium  have  values 
nearly  half  multiples  of  that  of  hydrogen,  and  in  each  case 
Dumas’s  correction  will  make  the  approximation  still 
closer.  Erbium,  gold,  indium,  lanthanum,  rhodium,  ruthe¬ 
nium,  silicon,  and  zirconium,  maybe  dismissed  from  con¬ 
sideration  as  too  imperfectly  determined  to  earry  much 
weight  in  the  present  discussion.  For  chromium,  copper, 
molybdenum,  and  vanadium  I  have  no  criticisms  to  offer; 
but  the  remaining  elements  may  be  considered  indi¬ 
vidually. 

The  value  assigned  to  antimony,  i20'23i,  is  the  general 
mean  of  Cooke’s  and  Schneider’s  work  upon  the  bromide, 
iodide,  and  sulphide.  If  Ag=io8,  Br  =  8o,  and  1  =  127, 
Cooke’s  data  for  the  bromide  and  iodide  give  the  follow¬ 
ing  values  for  Sb,  all  of  which  fall  within  a  tenth  of  a  unit 
of  the  whole  number  120: — 

Early  bromide  series  ..  ..  86  =  219-901 

Late  ,,  ....,,  120-009 

Iodide  series .  ,,  119-973 

In  the  case  of  cerium,  the  value  assigned  in  the  table  is 
the  general  mean  of  all  reputable  determinations.  But  it 
is  subject  to  doubt  on  account  of  the  faCts  observed  by 
Wolf  and  by  Wing,  whose  ceroso-ceric  oxide  was  white, 
while  that  of  all  other  observers  was  yellowish.  Wolf’s 
and  Wing’s  data,  calculated  with  O  =  16,  give  Ce  =  138-039. 
Cerium,  then,  is  not  an  established  exception  to  Prout’s 
law. 

Glucinum  and  ytterbium  have  their  atomic  weights  cal¬ 
culated  from  analyses  of  the  sulphates.  But  if  Prout’s 
law  is  true,  S03  =  8o.  Calculated  with  this  figure,  we 
have  01  =  9-096  and  Yb=  173-016.  Both  elements  thus  fall 
within  reasonable  limits  ofvariation  from  the  hypothetical 
values. 

Iodine  is  one  of  the  most  important  seeming  exceptions. 
If  we  assume  Ag  =  io8,  and  calculate  the  atomic  weight  of 
iodine  only  from  the  direct  ratio  between  iodine  and  silver, 
we  have  with  Dumas’s  correction  applied,  1  =  126-996  ;  that 
is,  it  comes  within  oue-tenth  of  a  unit  of  the  whole  number 
127. 

The  atomic  weight  of  mercury  depends  upon  analyses 
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TABLE  OF 

ATOMIC  WEIGHTS. 

H 

=  I. 

0 

II 

o> 

Remarks. 

Aluminum  . 

..  27’oog 

±  0-003 

27-075 

Antimony  . 

II9-955 

0  036 

120-231 

Cooke’s  and  Schneider’s  data. 

Arsenic  . . 

74918 

0-016 

75-090 

Barium 

136  763 

0-031 

I37-007 

Bismuth  . . 

0-082 

208-001 

From  Schneider’s  data. 

Boron . 

0-023 

10-966 

Bromine  . . 

79768 

o-oig 

79-95I 

Cadmium  . 

111-835 

0-024 

112-092 

Caesium  .. 

132-583 

0-024 

132-918 

Calcium  . . 

39-990 

0*010 

40-082 

Carbon 

11-9736 

0-0028 

I2-00II 

Cerium  . . 

0-017 

I4°747 

Buehrig’s  data  give  141-523.  (0  =*  16). 

Chlorine  . . 

35-370 

0-014 

35-45I 

Chromium  . 

52-009 

0-025 

52-129 

From  Siewert’s  data. 

Cobalt 

58887 

0-008 

59-023 

Columbium 

93812 

94-027 

From  one  ratio  only. 

Copper 

63173 

O'OII 

63-318 

Didymium . 

I44-573 

0-031 

144-906 

Cleve’s  data  give  147-021  (S03  =  80). 

Erbium 

. .  165-891 

166-273 

From  Cleve’s  data  only. 

Fluorine  . . 

..  18-984 

0-0065 

19027 

Gallium  . . 

68-963 

Imperfe&ly  determined. 

Glucinum  . 

9-085 

0*0055 

g-xo6 

Nilson  and  Pettersson’s  data. 

Gold . 

196-155 

0-095 

196-606 

Hydrogen  .  . . 

Indium 

.  .  1-0000 
113-398 

0-047 

1-0023 

113-659 

Iodine . 

126-557 

0-022 

126-848 

Iridium 

192-651 

0-033 

I93'°94 

Seubert’s  data. 

Iron . 

0*012 

56-042 

Lanthanum 

138-526 

0-030 

138-844 

Lead . 

0'02I 

206-946 

Lithium  . . 

7-0073 

0-007 

7-0235 

Magnesium 

23-959 

0-005 

24-014 

Marcband  and  Scheerer’s  data. 

Manganese 

53-906 

0*012 

54-029 

Schneider  and  Rawack’s  data. 

Mercury  .. 

0-042 

200-171 

Molybdenum  . . 

95-527 

0-051 

95 '747 

Nickel . 

57-928 

0’022 

58062 

Schneider,  Sommaruga,  and  Lee. 

Nitrogen  . . 

0-0035 

14-029 

Osmium  . . 

198-494 

1 98-951 

Very  doubtful. 

Oxygen  . .  . . 

0-0035 

i6-ooo 

Palladium  . 

105-737 

105-981 

Badly  determined. 

Phosphorus  . . 

30-958 

0-007 

3* 1'029 

Platinum  . . 

194-415 

0-049 

194-867 

Seubert’s  data. 

Potassium  . 

39-019 

0"0I2 

39-109 

Rhodium  . . 

104-055 

104  285 

Badly  determined. 

Rubidium . . 

85-251 

0-018 

85'529 

Ruthenium. 

..  104-217 

104-457 

Badly  determined. 

Scandium  . 

43-980 

0-015 

44-081 

Selenium  . . 

78-797 

0*0X1 

78-978 

Silicon 

28-195 

0-066 

28-260 

Very  badly  determined. 

Silver . 

107675 

o-oog6 

107-923 

Sodium  . . 

o-oii 

23-051 

Strontium  . 

87-374 

0-032 

87T75 

Sulphur  . . 

31-984 

0-012 

32-058 

Tantalum  . 

182-144 

o-i66 

182-562 

Tellurium  . 

. .  127-960 

0-034 

128-254 

Imperfe&ly  determined. 

Crookes’s  data. 

Thallium  . . 

203-715 

0-0365 

204-183 

Thorium  . . 

233-414 

0-073 

233-95I 

1  in . 

0-040 

117-968 

Titanium  . 

. .  49-846 

0-064 

49  961 

Imperfedtly  determined. 

Tungsten.. 

. .  183  610 

0032 

184-032 

Uranium  . . 

0082 

239-030 

Vanadium  . 

51-256 

0*024 

51-373 

Ytterbium  . 

172-761 

0-038 

I73-I58 

If  S03  =  8o,  Yb— 173-016, 

Yttrium  . . 

0-067 

90*023 

Doubtful. 

Zinc . 

64-9045 

0  org 

65-054 

Axel  Erdmann’s  data. 

Zirconium  . 

89  367 

0-037 

89-573 

Doubtful. 

of  the  chloride,  oxide,  and  sulphide.  Of  these  three  com¬ 
pounds  the  purity  of  the  chloride  is  most  easily  assured. 
Calculated  from  its  composition,  with  Cl  =  35 '5  Hg  = 

I99‘971,  With  so  high  an  atomic  weight  small  errors  are 
easily  multiplied. 


For  the  atomic  weight  of  platinum  Seubert’s  data  give 
five  values,  ranging  both  above  and  below  the  round  num¬ 
ber  195.  Calculated  with  integer  values  for  the  other 
elements,  three  of  these  figures  fall  very  close  to  iqs  as 
follows:— 
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From  p.  c.  Pt  in  (NH4)2PtCl6  ..  ..  Pt  =  ig4-go6 

„  „  K2PtCl6  .  „  I94-933 

From  chlorine  estimation  in  K2PtCl6- •  ,,  I94'955 

Potassium  is  the  most  serious  exception  of  all.  But  if 
0  =  i6  and  Dumas’s  corre&ion  be  applied,  the  general 
mean  from  all  the  available  data  becomes  K  =  3g-o83.  That 
is,  potassium  falls  within  the  limit  of  01  variation. 

The  atomic  weight  assigned  to  tantalum  is  the  mean  of 
four  values.  Two  of  these,  re-calculated  with  integers, 
come  out  as  follows : — 

From  p.  c.  K2S04  in  K2TaF7 .  Ta=i8i-gi2 

„  Ta205  from  (NH4)2TaF7 . .  ..  ,,  182-020 

For  tellurium  I  need  only  call  attention  to  the  discrepan¬ 
cies  between  the  several  sets  of  determinations  made  by 
Wills.  A  reference  to  the  chapter  on  tellurium  will  show 
that  bis  figures  give  results  ranging  from  Te  =  126-07  to 
Te=i2g  34,.  The  mean  value  is  therefore  too  much  sub- 
jedt  to  doubt  to  carry  weight  as  an  exception. 

As  for  thallium,  the  last  case  to  be  considered,  I  have 
already  shown  that  Crookes’s  data,  re-calculated  with  in¬ 
teger  values  for  N  and  O,  give  Tl  =  204-008.  That  is,  in¬ 
stead  of  an  exception,  we  have  here  an  admirable  instance 
in  suppoit  of  Prout’s  hypothesis. 

Enough  has  been  said  in  this  brief  resume  to  show  that 
none  of  the  seeming  exceptions  to  Prout’s  law  are  inexpli¬ 
cable.  Some  of  them,  indeed,  carefully  investigated, 
support  it  strongly.  In  short,  admitting  half  multiples  as 
legitimate,  it  is  more  probable  that  the  few  apparent  ex¬ 
ceptions  are  due  to  undetected  constant  errors,  than  that 
the  great  number  of  close  agreements  should  be  merely 
accidental.  I  began  this  recalculation  of  the  atomic 
weights  with  a  strong  prejudice  against  Prout’s  hypothesis, 
but  the  facts  as  they  came  before  me  have  forced  me  to 
give  it  a  very  respedtful  consideration.  All  chemists  must 
at  least  admit  that  the  strife  over  it  is  not  yet  ended,  and 
that  its  opponents  cannot  thus  far  claim  a  perfedt  vidtory. 


The  following  additional  note  has  been  communicated 
by  the  author  : — 

This  chapter,  which  here  stands  as  it  was  originally 
written,  was  first  published  in  January,  1882.  Since  then, 
new  determinations  have  appeared  concerning  the  atomic 
weights  of  C,  Rb,  Mg,  Zn,  Mn,  Cu,  Ni,  Cr,  Al,  Sb,  Bi,  Ti, 
Th,  Di,  La,  Y,  and  Sm.  Many  of  these  indicate  no  serious 
changes  in  the  values  I  had  adopted  ;  but,  as  will  be  seen 
by  referring  back  to  my  footnotes,  fundamental  alterations 
must  be  made  in  the  cases  of  Mn,  Ti,  Th,  La,  Di,  Y,  and 
Sm.  These,  however,  do  not  affedt  in  any  general  way 
the  conclusions  herein  drawn  relative  to  Prout’s  law  ;  in 
fact,  their  tendency  is  rather  to  confirm  it.  Hence  I  have 
felt  that  it  is  hardly  yet  necessary  to  re-write  or  revise  the 
chapter,  but  have  preferred  to  leave  it  as  it  first  appeared. 
The  following  figures  may,  however,  be  substituted  for 


those  given  in  the  table : — 

H  =  i.  0  =  16. 

Mn .  54-855  +o-oi6  54'98r 

Ti .  47-980  0-032  48-100 

Th . 232-020  0-032  232-554 

La .  138-oig  0-025  138-336 

Di .  142-121  142-502 

Y .  88-goo  0-027  Sg-ioq 

Sm  ..  ..  i4g-8oi  150-145 

F.  W.  C. 


Theoretic  Figure  of  Certain  Simple  Bodies  forming 
a  Series. — The  author  proposes  to  examine  what  may  be 
the  relations  of  forms  between  the  atomic  weights  of  the 
metals  of  the  first  series.  He  attempts  to  localise  geo¬ 
metrically  the  proto-atpms  (of  hydrogen  according  to 
Prout)  on  the  summits,  or  surfaces,  or  ridges  of  regular 
figures. — Comptes  Rendus. 


PASTEUR  AND  THE  GERM  THEORY.* 

By  FREDERICK  J.  FARADAY,  F.L.S. 

(Concluded  from  p.  74). 

12.  Modern  scientific  ideas  and  discoveries  do  not  so 
much  displace  old  ideas  as  spring  from  them.  There  is 
usually  a  certain  basis  of  experience  for  the  old  ideas, 
and  experience  is  really  a  basis  of  fadt  which  much  be 
true.  Hence  it  is  natural  that  enquirers  into  the  varia¬ 
bility  of  germs  and  their  pathogenic  relations  should  turn 
to  oxygen  as  being  likely  to  play  an  important  part  in  this 
connection,  The  influence  of  oxygen  as  a  purifier  of 
water  attradled  the  attention  of  Dr.  Angus  Smith  long 
before  Pasteur’s  attenuation  experiments.  As  he  himself 
has  explained,  this  was  a  natural  consequence  of  the 
ideas  of  the  older  chemists  as  to  the  influence  of  oxygen 
as  the  adtive  agent  of  decay.  Again,  the  value  of  ventila¬ 
tion  and  fresh  air  in  cases  of  consumption  was  insisted 
upon  by  medical  men  long  before  Koch’s  discovery  of  the 
Bacillus  tuberculosis.  From  the  beginning  of  his  enquiries 
Pasteur  has  been  strongly  disposed  to  regard  oxygen  as  an 
attenuating  agent,  or,  in  other  words,  as  an  agent  for  re¬ 
ducing  the  parasitic  virulence  of  germs.  For  it  may  be 
suggested  that  the  ability  or  habit  of  a  ferment  to  tear 
highly  complex  organic  compounds  to  pieces,  so  to  speak, 
in  order  to  procure  the  oxygen  which,  under  other  circum¬ 
stances,  it  would  obtain  in  the  free  state,  is  a  kind  of 
parasitic  quality.  Philosophically,  .the  anmrobie  which 
feeds  upon  dead  organic  matter  may  be  considered  as  an 
intermediate  between  the  innocent  aerobic  saprophyte  and 
the  deadly  anaerobic  parasite  which  feeds  upon  the  living 
tissues  or  fluids.  Therefore  the  question  presents  itself 
whether  the  presence  of  free  oxygen,  and  the  proportion 
in  which  it  is  present  with  other  gases,  may  be  regarded  as 
having  really  an  educational  influence  upon  the  innocent 
saprophyte.  In  an  early  report  upon  graveyards  Mr. 
David  Chadwick  mentions  a  case  of  a  man  having  been 
struck  dead  by  a  single  puff  of  air  from  a  long-closed 
vault  in  w-hich  the  dead  had  been  interred,  whereas  no 
such  accidents  happen  in  country  churchyards.  Again, 
Dr.  Angus  Smith  has  called  our  attention  to  the  fadt  that 
the  emanations  from  moving  waters  like  the  Clyde,  open 
to  the  free  air,  though  they  may  cause  sickness,  do  not 
cause  fevers;  whereas  the  emanations  from  covered  sewers, 
where  the  atmosphere  will  have  a  very  different  charadter 
to  that  over  the  Clyde,  and  from  closed  tombs  and  vaults, 
do  cause  fevers,  and,  as  in  the  case  mentioned  above,  even 
sudden  death.  But  surely  we  cannot  assume  that  the  spe¬ 
cific  germs  of  typhoid,  say,  deliberately  remain  in  the  sewer 
and  shun  the  river  ;  or  that  specific  agents  of  decay  enter 
the  vault  beneath  the  city  church  and  shun  the  country 
churchyard.  We  can  scarcely  draw  a  line  beyond  which 
no  disease  germ  will  venture  to  go.  After  all,  therefore, 
the  difference  between  the  typhoid  germ  in  the  sewer  and 
the  germs  in  the  river,  the  ferments  in  the  country  church¬ 
yard  and  those  in  the  unventilated  vault,  is  one  of  virulence ; 
in  other  words,  the  river  germ  is  an  attenuated  germ,  and 
the  reason  why  it  produces  nausea,  let  us  say,  only,  and 
not  fever,  is  because  it  is  not  strong  enough  to  overcome 
the  vital  force  of  the  person  attacked.  Undoubtedly  there 
are  various  degrees  of  virulence.  Apart  even  from  Pasteur’s 
wonderful  “  vaccine  ”  experiments  we  know  that  there  are 
mild  and  severe  fevers,  various  degrees  of  diarrhcea,  of 
which  Asiatic  cholera  (according  to  Jules  Guerin  and  Sir 
William  Hunter)  may  be  the  most  virulent  form,  and 
various  degrees  of  small-pox.  In  the  Board  of  Health 
Reports  on  the  cholera  epidemic  of  1848-g  it  is  stated  that 
distinct  warning  of  its  approach  was  given  in  every  Euro¬ 
pean  city  by  the  prevalence  of  intermittent  fever,  dysen¬ 
tery,  and  especially  diarrhoea;  and  reports  on  subsequent 
epidemics  have  so  fully  confirmed  this  observation  that  it 
maybe  taken  as  an  axiom  that  cholera  is  always  preceded 

*  A  paper  read  before  the  Manchester  Literary  and  Philosophical 
Society,  April  15,  1884. 
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by  epidemic  diarrhoea.  To  a  certain  extent  we  may  there¬ 
fore  provisionally  regard  the  nature  of  the  gases  in  which 
microbes  find  themselves,  in  comparison  with  what  I  will 
call  the  standard  of  pure  air,  as  determining  the  degree  of 
parasitic  virulence.  In  a  paper  read  at  the  meeting  of  the 
British  Association  at  Southampton  I  ventured  to  suggest 
that  the  development  of  the  tubercle  bacillus  as  a  deadly 
parasite  might  be  due,  so  to  speak,  to  its  imprisonment  in 
lungs  inefficiently  aerated,  either  in  consequence  of 
hereditary  structure  inducing  weak  breathing  habits,  the 
habitual  breathing  of  air  containing  less  than  the  healihy 
proportion  of  oxygen,  or  the  choking  of  the  air  passages 
through  catarrh  or  the  inhaling  of  dust,  Miquel  points 
out  that  the  proportion  of  “  young  ”  microbes  is  excep¬ 
tionally  large  in  sewers,  where  old  or  exhausted  microbes 
are  rare. 

13.  But  if  we  assume  degrees  of  virulence  from  harmless 
to  deadly  in  one  and  the  same  species,  we  imply  a 
gradation  from  saprophyte  to  parasite,  and  from  aerobie  to 
anaerobie.  For  even  if  attenuation  by  means  of  free  oxygen 
be  regarded  as  the  slow  killing  of  the  parasite,  we  can 
scarcely  assume  that  free  oxygen  has  been  always  fatal  to 
the  parent  forms  ;  for  in  that  case  how  could  we  realise 
the  possibility  offzymotic  diseases  having  ever  begun, 
unless  we  trace  them  back  to  some  time  when  poisonous 
vapours  enfolded  the  earth  ?  And,  granted  various  stages 
of  virulence  from  harmless  to  deadly  in  one  and  the  same 
species,  how  are  we  to  define  the  difference  of  species  ? 
We  may  define  species  pathologically  by  the  different 
symptoms  of  the  diseases  with  which  they  are  associated, 
and  to  some  extent  possibly  by  the  forms  of  the  microbes. 
We  may  also  classify  microbes  by  the  marked  differences 
of  their  own  constitutions.  For  the  susceptibility  of  these 
organisms  seems  to  differ  in  the  most  extraordinary 
fashion.  What  is  meat  for  one  appears  to  be  poison  for 
another.  Thus,  in  his  latest  report  on  the  cholera  bacillus, 
Koch  tells  us  that  the  smallest  proportion  of  acid  is  fatal 
to  the  life  of  that  organism,  yet  we  know  that  other  bacilli 
live  and  thrive  in  strongly  acid  solutions.  Ideas  bearing 
upon  these  later  discoveries  have  long  been  current ; 
witness  Dr.  Angus  Smith’s  remark  in  1848,  that  a  man 
might  be  capable  of  one  disease  on  one  day  and  another 
disease  on  the  following  day.  Perhaps  the  peculiar  sus¬ 
ceptibilities  of  the  microbes  maybe  developed  and  fixed 
as  the  peculiar  virulence  is  developed  and  fixed.  The 
desirableness  of  further  experiments  on  the  cultivation  of 
organisms  in  various  gases,  and  particularly  on  the  culti¬ 
vation  of  the  spores,  is  strongly  suggested  by  these  con¬ 
siderations.  It  would  also  be  worth  while  to  test  further 
the  specific  consequences  of  the  presence  or  absence  of 
light. 

14-  hhe  presence  or  absence  of  oxygen  is  associated 
with  the  the  question  of  spore  formation.  In  this  connec¬ 
tion  the  varying  susceptibility  or  vigour  of  microbes,  not 
only  in  different  animals,  but  in  different  milieux  in  the  same 
animal,  must  not  be  overlooked.  Thus  the  virus  of  the 
Maladie  de  Chabert,  or  Charbon  symptomatique ,  formerly 
supposed  to  be  the  same  disease  as  anthrax,  aCts  as  a 
vaccine  if  injected  diredtly  into  the  blood,  while  in  solid 
tissues  the  same  culture  produces  fatal  results,  according 
to  the  experiments  of  MM.  Arloing,  Cornevan,  and 
Thomas.  The  law  which  M.  Paul  Bert  has  deduced  from 
such  observations  is,  that  any  condition  which  arrests  the 
development  of  a  virus  converts  it  into  a  vaccine,  and  this 
implies  the  principle  that  specific  microbes  thrive  better, 
or  attain  their  maximum  virulence,  in  certain  tissues  or 
juices,  and  are  attenuated  in  others.  Most  remarkable 
series  of  observations  have  been  made  with  respedt  to  the 
varying  effetfs  from  harmlessness  to  fatality  of  special 
microbes  in  different  animals.  These  have  led  Pasteur 
and  his  assistants,  MM.  Chamberland  and  Roux,  to  the 
idea  that  differences  of  temperature  affedt  the  vigour  of 
the  microbes,  and  thermal  conditions  have  been  employed 
as  a  means  of  attenuation  in  the  produdtion  of  protedtive 
cultures. .  Thus  the  usual  immunity  of  birds  against 
anthrax  inoculations  is  attributed  by  Pasteur  to  the  high 
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temperature  of  their  blood,  and  he  claims  to  have  de¬ 
veloped  anthrax  in  the  fowl  by  keeping  its  body  in  cold 
water.  We  must  not,  however,  overlook,  nor  does  Pasteur 
overlook,  the  possibility  of  the  variation  in  the  suscepti¬ 
bility,  or  vigour,  being  not  on  the  side  of  the  microbe,  but 
on  the  side  of  the  animal.  Thus  Koch  claims  to  have  de¬ 
veloped  anthrax  in  birds  in  spite  of  their  high  temperature, 
and  he  suggests  that  the  fowl  in  Pasteur’s  experiment  fell 
a  vidtim,  not  because  of  any  change  in  the  microbe,  but 
because  the  fowl’s  own  vitality  was  lowered,  weak 
animals  succumbing  to  ailments  which  in  health  they 
would  successfully  throw  off.  These  views  distindlly 
admit  the  idea  of  a  definite  struggle  for  existence  between 
the  microbe  and  the  cells  of  the  living  animal.  Pasteur’s 
views  as  to  the  influence  of  a  few  degrees  more  or  less  of 
heat  on  the  specific  vitality  of  the  microbe  are,  however, 
supported  by  the  experiments  of  Willems,  and  later  of 
Arloing,  Cornevin,  and  Thomas,  on  the  development  of 
inoculations  in  different  parts  of  the  body.  Thus  inocu¬ 
lations  in  the  tails  of  cattle  proved  ineffedtive,  but  when 
the  temperature  was  artificially  increased  the  specific 
disease  developed.  These  ideas  have  a  bearing  upon  the 
greater  or  less  success  of  vaccinations  according  to  the 
time  of  year  when  they  are  practised  and  the  surrounding 
conditions  of  temperature  ;  and  also  upon  the  appearance 
of  epidemics  at  particular  seasons  and  in  particular  years. 
Finally,  with  respedt  to  the  special  relations  between  the 
specific  microbe  and  different  tissues,  it  mav  be  mentioned 
that  the  special  nidus  of  the  virus  of  rabies  appears  to  be 
the  nerve-centres. 

15.  In  regard  to  all  these  phenomena,  the  question 
of  spore  formation  cannot  fail  to  attradt  attention, 
and  the  relation  between  spore  formation  and  the 
presence  of  oxygen  might  prove  a  fruitful  subjedt 
of  inquiry.  Klein’s  most  ingenious  experiments  on 
the  cultivation  of  Bacillus  anthracis  in  gelatine  pork 
tend  to  show  that  spores  are  not  formed  except  in  the 
presence  of  free  oxygen,  and  in  opposition  to  Pasteur 
he  maintains  that  anthrax  spores  are  never  formed  in  the 
bodies  of  animals.  On  the  other  hand,  Miquel’s  obser¬ 
vations  on  bacilli  in  general  appear  to  agree  to  some  ex¬ 
tent  with  Pasteur’s  opinions.  He  says:  “  We  may  ex¬ 
perimentally  induce  the  formation  of  bacillus  spores  by 
depriving  the  bacilli  of  oxygen,  or  in  determining  the 
slow  death  of  the  adult  forms  by  antiseptics,  but  evidently 
not  by  killing  them  rapidly,  as  then  all  vital  phenomena 
cease  and  spores  cannot  be  formed.  The  best  way  in 
which  to  obtain  bacillus  spores  rapidly  appears  to  me  to 
be  by  enclosing  nutritive  infusions  charged  with  filamen¬ 
tous  bacilli  in  sealed  tubes  containing  very  little  air.” 
There  is  much  obscurity  and  contradidtion  on  this  point, 
which  may  be  due  to  all  the  conditions  not  having  been 
duly  considered,  and  it  seems  to  offer  a  most  promising 
field  for  investigation.  Meanwhile  the  question  arises 
whether  the  so-called  spores  are  really  the  terrible  things 
we  are  inclined  to  suppose  them.  There  are  some  note¬ 
worthy  phenomena  connected  with  spore  formation. 
Pasteur  maintains  that  anthrax  has  been  spread  amongst 
cattle  and  sheep  by  the  bringing  up  of  spores  from  buried 
carcases  by  earthworms,  which  is  opposed  to  the  opinions 
of  Koch  and  Klein  that  no  spores  are  ever  formed  in  the 
bodies  of  animals.  Again,  Klein  has  found  that  cultures 
of  Bacillus  anthracis,  which  are  fatal  to  rabbits  and 
guinea-pigs,  whether  forming  spores  or  not,  are  only  fatal 
to  mice  when  they  are  spore-forming  cultures.  In  con¬ 
sidering  all  these  various  results  we  must  bear  in  mind 
that  there  are  several  modes  in  which  the  life  of  the 
higher  organism  may  be  destroyed.  The  phenomenon 
may  be  simply  a  struggle  for  existence  between  the 
microbes  and  the  vital  cells  of  the  animal  body,  in  which 
the  strongest  survives,  death  resulting  from  the  destruction 
of  the  function  of  the  parts  invaded,  the  loss  of  nutriment, 
or  their  absolute  change  into  another  form  of  life,  morbid 
growths  or  microbe  life  resulting  from  the  dissolution  of 
the  tie  which  holds  the  cells  together  as  a  community;  or 
the  products  of  the  fennentive  action  of  the  microbes  may 
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be  poisonous,  or  may  be  poisonous  in  the  particular 
channels  in  which  they  are  produced  ;  or  finally,  as  Dr. 
Cameron  has  suggested,  the  fatal  result  may  be  due 
merely  to  the  mechanical  obstruction  offered  by  millions 
of  microbes  blocking  up  the  capillary  circulation.  Vastly 
extended  threads  of  mycelium  growth  would,  of  course, 
have  such  a  mechanical  effeCt,  Now,  from  the  vitality  of 
spores,  the  fa<5t  that  they  resist  destruction  up  to  no0  C. 
of  heat,  and  that  they  seem  to  retain  their  specific  life  for 
indefinite  periods,  it  is  possible  that  we  may  be  too  much 
disposed  to  malign  them.  Of  the  two  modes  of  re¬ 
production,  the  multiplication  by  scissiparity  and  the  mul¬ 
tiplication  by  spores,  may  not  the  former  be,  at  least  in 
some  cases,  the  true  disease  form  ?  Spores,  if  cultivated  in 
suitable  infusions,  will  apparently  reproduce  the  Bacillus 
anthracis  of  the  parent  cultures,  and  inoculations  with  such 
cultures  will  kill  with  typical  anthrax.  But  have  we  sure 
evidence  that  inoculation  with  pure  spores  would  be  fatal  ? 
Klein’s  mice  experiments  already  referred  to  seem  to  show 
this.  It  is  conceivable,  however,  that  spores  may  require 
a  suitable  dead  medium  for  their  development,  and  that 
only  the  living  organism,  when  developed,  is  able  to  con¬ 
tend  as  a  parasite  with  the  living  cells  of  the  animal  body. 
It  is  at  least  a  remarkable  faCt  that  experiment  and 
observation  are  more  and  more  tending  to  associate  the 
communication  of  disease  with  liquids  and  moisture  in 
which  the  bacilli  are  developed,  rather  than  with  atmo¬ 
spheric  influences.  Koch  finds  that  desiccation  is  speedily 
fatal  to  the  cholera  germ,  and  we  know  that  the  commu¬ 
nication  of  the  disease  is  apparently  associated  peculiarly 
with  the  washing  of  infected  linen.  The  statement  of 
Miquel  that  he  has  entirely  failed  to  develop  disease  in 
rabbits  or  guinea-pigs  by  means  of  germs  collected  from 
the  atmosphere  may  have  a  bearing  on  this  question.  Of 
course,  as  Miquel  observes,  failure  with  rabbits  and 
guinea-pigs  would  not  necessarily  imply  failure  with 
human  beings,  on  whom  experiments  have  not  been  tried. 
This  does  not  affeCt  the  question  of  septic  germs  in 
hospitals.  There  may  well  be  spores  which,  though 
unable  to  develop  in  living  and  healthy  tissues  or  fluids, 
may  find  the  suitable  preliminary  medium  of  culture  in 
morbid  secretions  or  dying  tissues,  as  in  wounds  or  in  ac¬ 
cumulations  in  the  lungs  or  intestines  when  the  bodily 
functions  are  disordered.  Thus  the  spores  of  the  cholera 
bacillus  may  pass  safely  with  undissolved  food  through  the 
acids  of  the  stomach  which  would  destroy  the  bacillus, 
and  subsequently  develop  in  the  intestines.  The  general 
principle  would  be  that  a  body  in  a  bad  state  of  health 
affords  the  preliminary  conditions  of  nourishment  neces¬ 
sary  for  the  development  of  the  vigorous  parasite. 

16.  The  consideration  of  the  question  of  spores,  of 
nuclei,  and  of  the  granulations  into  which  non-spore  pro¬ 
ducing  bacillus  threads  crumble,  leads  to  the  inquiry, 
whence  come  all  the  varied  forms  of  microbe  life?  There 
is  scarcely  any,  if  there  is  any  fluid,  in  which  these 
minute  forms  are  not  present.  Dr.  Angus  Smith  tells  us 
that  even  in  very  pure  spring  water  he  finds  them  doing 
chemical  work.  They  are  present  in  the  saliva,  appa¬ 
rently  elaborating  a  specific  alkaloid  ;  they  are  traceable  in 
every  organic  fluid  which  has  not  been  sterilised  by  heat. 
Under  the  microscope  they  “  come  like  shadows,  so  de¬ 
part.”  Leeuwenhoek  wondered  that  his  mouth  should 
contain  more  living  beings  than  there  were  people  in  the 
States  of  Holland,  and  modern  microscopic  investigation 
is  certainly  giving  a  kind  of  basis  to  the  fancies  of  Rabelais 
and  Swift.  Are  our  failures  to  convert  different  species  of 
microbes,  to  establish  physiological  polymorphism,  due  to 
the  circumstance  that  we  do  not  begin  with  the  original 
forms  ?  The  essence  of  Darwinism  is  not  that  the  cat  has 
been  developed  from  the  lion,  or  the  tiger  from  either,  but 
that  all  have  proceeded  from  some  more  primitive  form. 
Possibly  Bacillus  anthracis  is  not  a  “  sport  ”  from  Bacillus 
subtilis ,  but  both  are  parallel  developments  from  some 
more  simple  organism.  There  is  a  certain  fascination  in 
the  ideas  of  Bechamp.  According  to  Bechamp  it  is  from 
tfie  granulations,  from  certain  apparently  amorphous 
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stru&ures  observable  in  organic  liquids  under  the  micro¬ 
scope,  that  all  the  forms  of  organised  life  are  evolved,  ac¬ 
cording  to  the  conditions  of  culture.  Bechamp  believes 
in  the  continued  existence  of  such  microzymes  in  chalk 
and  other  geological  formations  of  the  life  of  past  geologi¬ 
cal  epochs.  The  rocks  themselves  include  the  germs  of 
life.  This  seems  to  be  a  reproduction  of  the  idea  of  Buffon 
respecting  the  existence  of  organic  molecules,  as  Pasteur 
has  pointed  out  ;  and  Bechamp  in  fact  admits  that  it  is. 
As  already  remarked,  Pasteur  does  not  absolutely  refuse 
to  admit  the  possibility  of  such  an  hypothesis  ;  all  that  he 
says  is  that  the  experiments  which  are  said  to  have  proved 
its  truth  are  unsatisfactory,  and  that  it  is  so  far  absolutely 
without  proof,  no  such  evolution  as  that  implied  having 
been  artificially  accomplished.  The  idea  in  Bechamp’s 
mind  is,  however,  essentially  different  from  the  idea  of 
spontaneous  generation ;  Bechamp’s  granulations  are 
latent  germs  to  begin  with,  which  may,  according  to  their 
special  surroundings,  be  differentiated  into  all  the  forms 
of  iife.  In  the  egg  they  are  subservient  to  the  special  life- 
history  of  the  animal  and  are  differentiated  with  organs 
resembling  those  of  the  parent  structure.  But  freed  from 
that  mysterious  vital  bond  which  holds  the  community  of 
cells  together,  each  microzyme  falls  away  into  an  inde¬ 
pendent  existence  and  may  become  a  baCterium,  or  bacillus, 
or  vibrion.  Thus,  the  apparently  dead  body  is  not  dead, 
it  is  simply  the  bond  of  union  and  co-operation  which  is 
broken,  and  the  structure  is  resolved  into  its  still  living 
molecules.  Nothing,  says  Bechamp,  is  the  prey  of  death; 
all  is  the  prey  of  life.  Such  an  hypothesis  would  of  course 
explain  the  appearance  of  microbes  in  organic  fluids  with¬ 
out  the  intervention  of  germs  from  the  atmosphere  being 
invoked.  To  the  experiments  of  Pasteur  showing  the  non¬ 
development  of  life  in  solutions  previously  heated,  if  at¬ 
mospheric  germs  are  rigorously  excluded,  Bechamp  replies 
that  the  heat  which  has  sterilised  the  fluids  has  destroyed 
the  microzymes.  Pasteur  in  reply  has  carefully  intro¬ 
duced  blood  direCt  from  the  living  animal  into  purified 
tubes  from  which  all  atmospheric  germs  were  excluded, 
and  still  without  developing  fermentation  or  life  in  such 
fluids.  This  almost  seems  like  a  conclusive  experiment, 
but  Bechamp  is  not  convinced,  and  may  indeed  reply  that 
a  negative  result  proves  nothing  in  this  case,  as  the  con¬ 
ditions  may  not  have  been  suitable  for  the  development 
of  the  special  microzymes  present  in  the  blood.  On  the 
other  hand,  there  are  analogies  which  are  worth  noting, 
and  which  suggest  that  there  may  be  truth  on  both  sides. 
Bechamp  cites  the  fermentation  of  ostrich  eggs,  whose 
thick, ivory-like, and  unbroken  shells  excluded,  he  contends, 
all  atmospheric  life.  In  these  cases,  however,  his  micro¬ 
zymes  do  not  appear  to  have  become  microbes.  To 
Pasteur’s  discovery  of  the  corpuscles  of  pebrine  in  the 
eggs  of  the  silkworm,  he  replies  that  eggs  contain  many 
microzymes,  and  that  the  peculiar  disease  corpuscles  are 
simply  microzymes  which  have  inherited  the  bad  ten¬ 
dency  developed  in  the  microzymes  of  the  parent  moth 
and  chrysalis.  Without  forming  any  decisive  opinion  on 
this  mysterious  and  profound  question  (for  what  can  appear 
more  astonishing  than  the  continued  life  of  a  parasite,  not 
merely  in  the  body  of  the  parent  worms,  but  actually  in 
the  eggs  laid  by  the  moths  ?)  attention  may  be  drawn  to 
the  analogy  between  the  remarkable  variety  in  the  suscep¬ 
tibilities  of  microbes  and  the  apparently  specialised  chem¬ 
ical  work  of  different  ferments,  and  the  specialised  chem¬ 
ical  elaborations  of  the  cells  of  different  organs  of  the 
animal  body.  Are  not  many  diseases  of  the  human 
system,  for  instance,  apparently  due  to  the  excessive 
activity  of  specialised  secreting  cells,  or  to  the  development 
of  similar  power  of  chemical  elaboration  by  other  cells ;  to 
an  apparent  change  of  function,  as  though  secreting  cells 
of  a  given  order  were  working  in  the  wrong  places  ?  And 
are  not  such  phenomena  analogous  to  the  introduction  into 
the  blood  or  tissues  of  disease  microbes  endowed  with 
special  chemical  activities  of  their  own  ? 

17.  In  the  course  of  this  paper,  mention  has  been  made 
of  the  education  of  microbes.  The  idea  has  a  bearing 
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upon  Pasteur’s  astonishing  protective  vaccination  dis¬ 
coveries,  and  seems  to  have  a  relation  to  the  mysterious 
phenomenon  of  heredity.  The  microbes  of  particular 
diseases,  when  passed  from  animal  to  animal,  increase  in 
virulence  ;  thus,  as  Pasteur  as  shown,  the  microbe,  which 
was  originally  powerless  to  kill  a  guinea-pig  a  week  old, 
but  which  killed  a  guinea-pig  a  day  old,  has  been  nursed 
into  a  breed  capable  of  killing  a  sheep.  Yet  there  is 
apparently  no  specific  change  in  the  successive  generations 
of  bacilli  ;  we  must  assume  that  the  chemical  consti¬ 
tution  of  their  bodies  remains  unchanged,  that  they  are 
essentially  identical  in  structure;  the  only  change  is  in 
the  vigour  of  their  life,  developed  hereditarily.  What  is 
vigour,  what  is  life,  what  is  heredity  ?  When  we  turn 
now  to  the  animals  in  whom  the  zymotic  diseases  do  not 
recur,  and  to  the  phenomena  of  protective  vaccination,  may 
we  not  assume  that  some  educational  influence  of  the 
same  kind  is  exerted  upon  the  living  cells  of  the  animal 
body  ? 

The  microbe  which  kills  the  unvaccinated  animal 
is  the  same,  in  all  respeCts,  as  the  microbe  which  fails  to 
kill  the  vaccinated  animal ;  the  difference  is  in  the  cells  of 
the  animal  attacked.  When  it  is  suggested,  as  in  the  case 
of  small-pox  for  instance,  that  the  vaccination  has  used 
up  some  material,  only  rarely  elaborated,  in  the  body,  and 
necessary  for  the  development  of  the  microbe,  are  we  not 
guilty  of  as  crude  an  attempt  to  represent  the  fact,  as  was 
the  old  notion  of  a  material  caloric  ?  May  we  not  with 
more  philosophy  regard  the  phenomenon  as  some  mys¬ 
terious  educational  influence,  in  the  one  case,  as  well  as 
in  the  other.  Regarding  the  contest  between  the  microbe 
and  the  living  cells  of  the  body  as  a  struggle  for  existence, 
may  we  not  assume  that  resisting  vigour  is  developed  In 
the  one,  as  attacking  vigour  is  developed  in  the  other? 
Miquel  records  a  most  remarkable  instance  which  he  says 
“  seemed  to  show  that  badteria  are  endowed  with  instinc¬ 
tive  movements.”  A  bacillus  making  a  circular  move¬ 
ment  was  arrested  by  a  mass  of  germs.  It  vigorously  at¬ 
tacked  the  mass,  and  by  rapid  backward  and  forward 
pushes,  attacking  now  right,  and  now  left,  cleared  a  cul- 
de-sac,  which  it  finally  developed  into  a  complete  canal  ; 
then  it  appeared  to  rest  from  its  efforts.  Miquel  was 
utterly  astonished  by  the  “  address  ”  with  which  the 
bacillus  thus  disengaged  itself  from  the  vicious  circle  in 
which  it  found  itself  engaged.  Is  there  anything  more 
wonderful  in  this  than  in  the  apparently  instinctive  move¬ 
ments  observed  by  Darwin  in  the  tips  of  the  radicles  of 
plants,  the  apparently  muscular  memory  to  which 
Romanes  calls  attention  as  the  real  import  of  the  phrase 
that  “  practice  makes  perfedt  ”  ?  Smokers,  for  instance, 
know  that  they  have  overcome  the  nausea  of  the  first  mild 
cigar,  and  educated  the  cells  of  which  they  consist  into 
the  enjoyment  even  of  strong  Havanas.  It  would  seem  as 
though  in  nature  no  experience  fails  to  leave  its  impress 
and  its  influence.  When  we  consider  how  minute  is  the 
germ,  even  of  the  most  intelligent  vertebrate,  which  repro¬ 
duces  not  only  the  specific  form  and  structure  of  the 
parent,  but  its  instindts  and — excepting  perhaps  man — the 
influence  of  the  experience  of  its  ancestors,  it  cannot  seem 
too  wonderful  to  suppose  that  the  protedtive  influence  of 
vaccines  may  be  due  to  the  operation  of  the  same  mys¬ 
terious  principle,  and  that  the  discoverer  of  the  physical 
cause  of  protedtive  vaccination  will  discover  the  nature  of 
memory  and  heredity.  Such  a  problem  may  well  be  in¬ 
soluble,  and  the  scientific  man,  like  the  Athenians  of  old, 
may  have  to  content  himself  simply  with  the  recognition 
of  the  existence  of  the  unknown  ;  but  there  is  no  more 
reason  for  discrediting  the  fadts  of  protedtive  vaccination 
because  they  are  beyond  explanation,  than  there  would 
be  for  discrediting  the  fadts  of  memory,  heredity,  or 
life  itself.  Reasoning  from  analogy,  there  is  an  inherent 
probability  in  protedtive  vaccination.  Reduced  to  its  ulti¬ 
mate  expression,  animated  nature  would  appear  to  consist 
of  Buffon’s  organic  molecules  plus  the  principle  of  organic 
memory,  as  inorganic  nature  is  inert  matter  plus  the  prin¬ 
ciple  of  motion. 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwis 
expressed. 

Comptes  Rendus  Hebdomadaires desSeances,de  V Academie 
des  Sciences.  Vol.  xeix.,  No.  4,  July  28,  1884. 

Researches  on  Flour:  Distribution  of  Acidity  and 
Sugar  in  the  Various  Produces  of  Grinding. — M.  Bal- 
land.- — Acidity  is  unequally  distributed,  being  less  plentiful 
in  the  flour  than  in  the  other  produdts.  The  normol  acidity 
of  flour  estimated  as  sulphuric  acid  appears  to  range  from 
15  to  40  grms.  per  metric  quintal.  In  recent  flour  sugar 
exists  from  o’8o  to  2'20  grms.  per  cent. 

Temperature  and  Critical  Pressure  of  Liquid  Air. 
Relation  between  the  Temperature  of  the  Liquid  Air 
and  Atmospheric  Pressure. — K.  Olzewski, — The  author 
uses  air  as  a  refrigeratory  agent.  He  has  obtained  6  c.c.  in 
a  liquid  state  and  submitted  it  to  evaporation  at  the  pressure 
of  1  atmosphere  or  even  in  a  vacuum.  In  the  latter  case 
he  has  obtained  a  temperature  of  —  205°.  That  of  nitrogen 
evaporating  in  a  vacuum  he  supposes  to  be  —  2130. 

New  Method  for  the  Direct  Measurement  of  Abso¬ 
lute  Magnetic  Intensities. —  A.  Leduc. — -The  author 
applies  for  this  purpose  the  mercurial  galvanometer 
recently  discovered  by  M.  Lippman. 

Combustion  of  Detonating  Gases  in  Different  States 
of  Dilution. — A.  Witz.— The  author  concludes  that  the 
adtion  of  the  sides  of  the  containing  vessel  or  tube  is  the 
great  regulator  of  explosive  phenomena.  The  dilution  of 
an  explosive  mixture  produces  a  somewhat  similar  effedt. 

Determination  of  Nitric  Acid  by  Precipitation  as 
Cinchonamine  Nitrate.  Application  of  this  Process 
to  the  Determination  of  Nitrates  in  Natural  Waters 
and  in  Plants. —  M.  Arnaud. — This  paper  will  be  inserted 
in  full. 

On  the  Tri-acetic  Ether  of  a  Butylic  Glyceiin. — L. 
Prunier. — The  existence  of  this  tri-acetine  contributes  to 
fix  the  tri-atomic  function  of  the  butylic  homologue  of  or¬ 
dinary  glycerin. 

Method  for  Determining  the  Dry  Extradt  of  Wines. 
— E.  H.  Amagat. — For  the  determination  of  the  dry  residue 
the  author  proposes  to  substitute  that  of  the  specific 
gravity  after  the  alcohol  has  been  expelled  by  boiling  and 
the  sample  has  been  restored  to  its  original  volume  by  the 
addition  of  water.  For  a  wine  containing  35  grms.  of  ex¬ 
tradt  per  litre  taken  in  a  vacuum  the  specific  gravity  of  the 
de-alcoholised  liquid  is  I'orqo;  for  one  yielding  10  grms. 
it  is  I’ooqo. 

Moniteur  Scientifique,  Quesneville. 

Vol.  xiv.,  August,  1884. 

Review  of  Chemical  Researches  Published  Abroad. 
— M.  G.  de  Bechi. — Abstradts  from  the  Berichte  der  Deut. 
Chem.  Gesell. 

Quantitative  Determination  of  Morphia  in  Opium. 
— Dr.  von  Perger. — From  the  Journ.  f.  Prakt.  Chemie. 

Tar  and  Ammonia. — An  account  of  the  attempts  for 
utilising  the  by-produdts  of  the  coke  manufadture.  The 
processes  of  Jameson,  Simon-Carves,  Mellor,  Davis,  &c., 
are  noticed,  as  also  the  criticisms  of  Weldon,  Scheurer- 
Kestner,  Forster,  and  Jameson. 

Certain  Recent  Improvements  in  the  Manufacture 
of  Sugar. — E.  G.  von  Lippmann.— The  author  particu¬ 
larly  notices  the  method  of  Siegert,  double  or  triple  defe¬ 
cation  alternating  with  filtration,  which  generally  renders 
treatment  With  animal  charcoal  unnecessary. 

Chemical  Patents. — Abstradls  of  the  specifications  of 
a  number  of  German  patents  relating  to  chemical  manu¬ 
fadture  s. 


Chemical  Notices  from  Foreign  Sources. 
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Chemical  Notices  from  Foreign  Sources . 


I  Chemical  News, 
1  August  22,  1884. 


Bulletin  de  la  Societe  Chimique  de  Paris. 

No.  12,  June  20,  1884. 

Crystalline  Ammoniacal  Silver  Chloride  and  Am- 
moniacal  Silver  Iodide. — M.Terreil. — These  compounds 
have  hitherto  been  known  only  in  the  amorphous  state. 
The  author  obtains  them  in  crystals  by  introducing  the 
amorphous  compounds  along  with  a  saturated  solution  of 
ammonia  into  a  flask  sealed  at  the  lamp  and  exposes  the 
whole  to  the  temperature  of  boiling  water. 

Constitution  of  Chloride  of  Lime. — E.  Dreyfus. — The 
author,  after  reviewing  the  various  hypotheses  of  Balard, 
Crace-Calvert,  Fresenius,  Lunge  and  Schappi,  Kolbe, 
Davis,  and  others,  objedts  that  not  one  of  them  gives  a 
satisfactory  explanation  of  the  presence  of  an  excess  of 
hydrate  of  lime  always  observed  in  this  compound. 
Stahlschmidt  is  the  first  who  attained  this  objedt  by  re¬ 
presenting  the  adtive  principle  of  chloride  of  lime  as  hy¬ 
drate  of  lime  in  which  the  hydrogen  of  one  hydroxyl  is 
replaced  by  chlorine.  The  author,  with  him,  considers 
CaHC102  as  the  adtive  principle  of  chloride  of  lime. 


Revue  Universelle  des  Mines ,  de  la  Metallurgie,  &c., 
March  and  April,  1884. 

This  issue  contains  no  chemical  matter. 

Bulletin  de  la  Societe  d' Encouragement  pour  V Industrie 
Nationale.  3e  Serie.  Tome  xi.,  May,  1884. 

This  issue  contains  no  chemical  matter. 


NEW  PATENT  LAW. 


Just  published, 

Handbook  of  patent  law. 

By  W.  P.  THOMPSON,  F.  Inst,  P.A.,  Chemical  Patent 
Agent.  Sixth  Edition,  thoroughly  revised.  English  portion,  6d.; 
all  countries,  2S.  6d. 

“Will  be  extremely  serviceable.” — Chemical  News. 

Patent  Offices— 6,  LORD  STREET,  LIVERPOOL,  and 
323,  HIGH  HOLBORN,  LONDON. 

FOE  SALE. 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry. 

17  Volumes;  from  November,  1842,  to  December,  1859. 
Address,  “  Publisher,”  Chemical  News  Office,  Boy.  Court,  Ludgate 
Hill,  London,  E.C. 

COilicates  of  Soda  and  Potash  in  the  state  of 
'D  Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purposes 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an  i  20,  Water  Lane, Tower 
Street  E.C.,  who  hold  stock  ready  for  dei'very 

THE  CHEMICAL  NEWS 

AND 

JOURNAL  OF  PHYSICAL  SCIENCE. 

Edited  by  WILLIAM  CROOKES,  F.R.S. 


Published  every  Friday.  Price4d.  Annual  Subscripiton,  post  free, 
including  Indices,  £1. 


CHARGES  FOR  ADVERTISEMENTS. 


£  s. 

Fivelines  incolumn  (about  10  wordsto  line1  o  3 

Each  additional  line .  00 

Wholecolumn  .  i« 

Whole  page . 0 

A  reduction  made  for  a  series  of  insertions 


Cheques  and  Post-Office  Orders,  crossed  “London  and  County 
Bank,”payable  to  the  order  of  William  Crookes. 


BOY  COURT  LUDGATE  HILL  LONDON,  E,C, 


Established  1798. 


ROBERT  DAGLiSH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills 
or  Water  Works  purposes,  and  Manufacturers  of  every  description  ot 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching- Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian, and  Spanish  Oresof  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  or  Oil  Tar  and  Resin  Refining. 

Steam  Sulphur  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  Madtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser, 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


SI  HELEN'S  ENGINE,  EOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

_ la^Ca^hise _ 

BAILEY’S  HYDROCHLORIC  ACID  PUMP. 
W.  H.  BAILEY  &  CO., 

SOLE  MAKERS  OP 

Hargreaves  and  Robinson's  Patent  Metal  Plunger  Pump 
for  raisins!  the  above  Acid. 

Testimony  bearing  upon  the 
efficiency  of  this  Pump, 
from  Golding,  Davies,  and 
Co.,  Lim.,  Widnes,  Lane. 

Dec.  12,  1883. 

Dear  Sirs, — We  have  used 
your  Hydrochloric  Acid 
Pump  for  more  chan  twelve 
months,  and  find  it  to  answer 
our  purpose  admirably.  It 
pumps  acid  at  a  high  tempe¬ 
rature,  and,  so  far,  there  has 
b-en  no  wear  and  tear. 

( Signed )  Thos.  Clarkson 
Secretary. 


MAKERS  OF— 

Steam  Pumps,  Air  Compres¬ 
sors,  Valves,  Cocks,  Src., 
for  Chemical  Manufactories. 

|  ALBION  PUMP  &  BRASS  WORKS,  SALFORD,  MANCHESTER. 

ater-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY  S  Ardwick  Chemical 
Works  Manchester. 


E.  J.  DAVEY 

(. Printer  of  The  Chemical  News). 


Estimates  forwarded  for  all  descriptions  of 

Scientific,  tcdinical,  anti  ienetal  f  tinting 


BOY  COURT.  LUDGATE  HILL,  LONDON,  E.C. 


August 29, 1884. ' } _ British  Association — The  President's  Address, 
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BRITISH  ASSOCIATION 

FOR  THE 

ADVANCEMENT  OF  SCIENCE. 


Montreal  Meeting,  August  27,  1884. 


INAUGURAL  ADDRESS  OF  THE  PRESIDENT, 
The  Right  Hon.  Lord  Rayleigh,  M.A.,  D.C.L..  F.R.S., 
F.R.A.S.,  F.R.G.S.,  Professor  of  Experimental 
Physics  in  the  University  of  Cambridge. 


Ladies  and  Gentlemen, — It  is  no  ordinary  meeting  of 
the  British  Association  which  I  have  now  the  honour  of 
addressing.  For  more  than  fifty  years  the  Association 
has  held  its  Autumn  gathering  in  various  towns  of  the 
United  Kingdom,  and  within  those  limits  there  is,  I  sup¬ 
pose,  no  place  of  importance  which  we  have  not  visited. 
And  now,  not  satisfied  with  past  successes,  we  are  seeking 
new  worlds  to  conquer.  When  it  was  first  proposed  to 
visit  Canada,  there  were  some  who  viewed  the  projedt 
with  hesitation.  For  my  own  part,  I  never  quite  under¬ 
stood  the  grounds  of  their  apprehension.  Perhaps  they 
feared  the  thin  edge  of  the  wedge.  When  once  the  prin¬ 
ciple  was  admitted,  there  was  no  knowing  to  what  it 
might  lead.  So  rapid  is  the  development  of  the  British 
Empire,  that  the  time  might  come  when  a  visit  to  such 
out-of-the-way  places  as  London  or  Manchester  could 
no  longer  be  claimed  as  a  right,  but  only  asked  for  as  a 
concession  to  the  susceptibilities  of  the  English.  But 
seriously,  whatever  objections  may  have  at  first  been  felt 
soon  were  outweighed  by  the  consideration  of  the  magni¬ 
ficent  opportunities  which  your  hospitality  affords  of  ex¬ 
tending  the  sphere  of  our  influence  and  of  becoming 
acquainted  with  a  part  of  the  Queen’s  dominion  which, 
associated  with  splendid  memories  of  the  past,  is  advancing 
daily  by  leaps  and  bounds  to  a  position  of  importance  such 
as  not  long  ago  was  scarcely  dreamed  of.  For  myself,  I 
am  not  a  stranger  to  your  shores.  I  remember  well  the 
impression  made  upon  me,  seventeen  years  ago,  by  the 
wild  rapids  of  the  St.  Lawrence,  and  the  gloomy  grandeur 
of  the  Saguenay.  If  anything  impressed  me  more,  it  was 
the  kindness  with  which  I  was  received  by  yourselves,  and 
which  I  doubt  not  will  be  again  extended  not  merely  to 
myself  but  to  all  the  English  members  of  the  Association. 

I  am  confident  that  those  who  have  made  up  their  minds 
to  cross  the  ocean  will  not  repent  their  decision,  and  that 
apart  altogether  from  scientific  interests,  great  advantage 
may  be  expedted  from  this  visit.  We  Englishmen  ought 
to  know  more  than  we  do  of  matters  relating  to  the  Colo¬ 
nies,  and  anything  which  tends  to  bring  the  various  parts 
of  the  Empire  into  closer  contadt  can  hardly  be  over¬ 
valued.  It  is  pleasant  to  think  that  this  Association  is 
the  means  of  furthering  an  objedt  which  should  be  dear  to 
the  hearts  of  all  of  us  ;  and  I  venture  to  say  that  a  large 
proportion  of  the  visitors  to  this  country  will  be  astonished 
by  what  they  see,  and  will  carry  home  an  impression 
which  time  will  not  readily  efface. 

To  be  connedled  with  this  meeting  is,  to  me,  a  great 
honour,  but  also  a  great  responsibility.  In  one  respedt, 
especially,  I  feel  that  the  Association  might  have  done 
well  to  choose  another  President.  My  own  tastes  have 
led  me  to  study  mathematics  and  physics  rather  than 
geo.ogy  and  biology,  to  which  naturally  more  attention 
turns  in  a  new  country,  presenting  as  it  does  a  fresh  field 
.or  investigation,  A  chronicle  of  achievements  in  these 


from  1?  STUfitable  t0,  ,tbe  occasion,  but  could  not  come 
from  me.  If  you  would  have  preferred  a  different  subiedt 
for  this  address,  I  hope,  at  least,  that  you  will  not  hold 
me  entirely  responsible. 

At  annual  gatherings  like  ours  the  pleasure  with  which 
friends  meet  friends  again  is  sadly  marred  by  the  absence 
of  those  who  can  never  more  take  their  part  in  our  pro¬ 
ceedings.  Last  year  my  predecessor  in  this  office  had  to 
lament  the  unumeby  loss  of  Spottiswoode  and  Henry 
Smith,  dear  friends  of  many  of  us,  and  prominent  members 
of  our  Association.  And  now,  again,  a  well-known  form 
is  missing.  For  many  years  Sir  W.  Siemens  has  been  a 
regular  attendant  at  our  meetings,  and  to  few  indeed 
have  they  been  more  indebted  for  success.  Whatever 
the  occasion,  in  his  Presidential  Address  of  two  years  a^o 
or  in  communications  to  the  Physical  and  Mechanical 
Sections,  he  had  always  new  and  interesting  ideas  put 
forward  in  language  which  a  child  could  understand  so 
gieat  a  master  was  he  of  the  of  the  art  of  lucid  statement 
in  his  adopted  tongue.  Pradtice  with  Science  was  his 
motto  Deeply  engaged  in  history,  and  conversant  all 
his  life  with  engineering  operations,  his  opinion  was 
never  that  of  a  mere  theorist.  On  the  other  hand  he 
abhorred  rule  of  thumb,  striving  always  to  master' the 
scientific  principles  which  underlie  rational  design  and 
invention.  s  u 

It  is  not  necessary  that  I  should  review  in  detail  tbi» 
work  of  Siemens.  The  part  which  he  took,  during  recent 
years,  in  the  development  of  the  dynamo  machine  must 
be  known  to  many  of  you.  We  owe  to  him  the  practical 
adoption  of  the  method,  first  suggested  by  Wheatstone 
of  throwing  into  a  shunt  the  coils  of  the  field  magnets  hv 
which  a  greatly  improved  steadiness  of  adion  is  obtained 

The  same  characteristics  are  observable  throughout _ a 

definite  objedt  in  view  and  a  well-directed  perseverance 

obs°truSeTing  the  difficulties  ^  wbich  the  P^th  isusua% 

These  are,  indeed,  the  conditions  of  successful  inven¬ 
tion.  The  world  knows  little  of  such  things,  and  regards 
the  new  machine  or  the  new  method  as  the  immediate 
outcome  of  a  happy  idea.  Probably,  if  the  truth  w ere 
known,  we  should  see  that,  in  nine  cases  out  often  sue 
cess  depends  as  much  upon  good  judgment  and  persever¬ 
ance  as  upon  fertility  of  imagination.  The  labours  of  our 
great  inventors  are  not  unappreciated,  but  I  doubt  whether 
we  adequately  realise  the  enormous  obligations  under 
which  we  lie.  It  is  no  exaggeration  to  say  that  the  life 
of  such  a  man  as  Siemens  is  spent  in  the  public  service- 
the  advantages  which  he  reaps  lor  himself  being  as  nothin^ 
m  comparison  with  those  which  he  confers  upon  thf 
community  at  large.  ^ 

As  an  example  of  this  it  will  be  sufficient  to  mention 

one  m  the  most  valuable  achievements  of  his  adtive  life _ 

his  introduction,  in  conjunction  with  his  brother  of  the 
Regenerative  Gas  Furnace,  by  which  an  immense  economy 
°Lfliel.(estI“ated  at  millions  of  tons  annually)  has  been 
effected  in  the  manufacture  of  steel  and  glass.  The  nature 
of  this  economy  is  easily  explained.  Whatever  may  be 
the  work  to  be  done  by  the  burning  of  fuel,  a  certain  fern- 
perature  is  necessary.  For  example,  no  amount  of  heat 
m  the  form  of  boiling  water  would  be  of  any  avail  for  the 
fusion  of  steel.  When  the  products  of  combustion  are 
cooled  down  to  the  point  in  question,  the  heat  which  thev 
still  contain  is  useless  as  regards  the  purpose  in  view. 
The  importance  of  this  consideration  depends  entirely 
upon  the  working  temperature.  If  the  object  be  the  eva¬ 
poration  of  water  or  the  warming  of  a  house,  almost  all 
the  heat  may  be  extracted  from  the  fuel  without  special 
arrangements.  But  it  is  otherwise  when  the  temperature 
required  is  not  much  below  that  of  combustion  itself  for 
then  the  escaping  gases  carry  away  with  them  the  lamer 

P fj*  °l th®  wh°le  heat  developed.  It  was  to  meet  this 
dimculty  that  the  regenerative  furnace  was  devised  The 
produdts  of  combustion,  before  dismissal  into  the  ch'imnev 
are  caused  to  pass  through  piles  of  loosely  stacked  fire- 
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brick,  to  which  they  give  up  their  heat.  After  a  time  the 
fire-brick,  upon  which  the  gases  first  impinge,  becomes 
nearly  as  hot  as  the  furnace  itself.  By  suitable  valves  the 
burnt  gases  are  then  diverted  through  another  stack  of 
brickwork,  which  they  heat  up  in  like  manner,  while  the 
heat  stored  up  in  the  first  stack  is  utilised  to  warm  the 
unburnt  gas  and  air  on  their  way  to  the  furnace.  In  this 
way  almost  all  the  heat  developed  at  a  high  temperature 
during  the  combustion  is  made  available  for  the  work  in 
hand. 

As  it  is  now  several  years  since  your  presidential  chair 
has  been  occupied  by  a  professed  physicist,  it  may  natu¬ 
rally  be  expedted  that  I  should  attempt  some  record  of 
recent  progress  in  that  branch  of  science,  if  indeed  such  a 
term  be  applicable.  For  it  is  one  of  the  difficulties  of  the 
task  that  subjedts  as  distindl  as  Mechanics,  Eledtricity, 
Heat,  Optics,  and  Acoustics,  to  say  nothing  of  Astronomy 
and  Meteorology,  are  included  under  Physics.  Any  one 
of  these  may  well  occupy  the  life-long  attention  of  a  man 
of  science,  and  to  be  thoroughly  conversant  with  all  of 
them  is  more  than  can  be  expedted  of  any  one  individual, 
and  is  probably  incompatible  with  the  devotion  of  much 
time  and  energy  to  the  adtual  advancement  of  knowledge. 
Not  that  I  would  complain  of  the  association  sanctioned 
by  common  parlance.  A  sound  knowledge  of  at  least  the 
principles  of  general  physics  is  necessary  to  the  cultivation 
of  any  department.  The  predominance  of  the  sense  of 
sight  as  the  medium  of  communication  with  the  outer 
world,  brings  with  it  dependence  upon  the  science  of 
optics  ;  and  there  is  hardly  a  branch  of  science  in  which 
the  effedts  of  temperature  have  not  (often  without  much 
success)  to  be  reckoned  with.  Besides,  the  negledted 
borderland  between  two  branches  of  knowledge  is  often 
that  which  best  repays  cultivation,  or,  to  use  a  metaphor 
of  Maxwell’s,  the  greatest  benefits  may  be  derived  from  a 
cross  fertilisation  of  the  sciences.  The  wealth  of  material 
is  an  evil  only  from  the  point  of  view  of  one  of  whom  too 
much  may  be  expected.  Another  difficulty  incident  to  the 
task,  which  must  be  faced  but  cannot  be  overcome,  is  that 
of  estimating  rightly  the  value,  and  even  the  correctness, 
of  recent  work.  It  is  not  always  that  which  seems  at  first 
the  most  important  that  proves  in  the  end  to  be  so.  The 
history  of  science  teems  with  examples  of  discoveries 
which  attracted  little  notice  at  the  time,  but  afterwards 
have  taken  root  downwards  and  borne  much  fruit  up¬ 
wards. 

One  of  the  most  striking  advances  of  recent  years  is  in 
the  produdtion  and  application  of  eledtricity  upon  a  large 
scale — a  subjedt  to  which  I  have  already  had  occasion  to 
allude  in  connedtion  with  the  work  of  Sir  W.  Siemens, 
The  dynamo  machine  is  indeed  founded  upon  discoveries 
of  Faraday  now  more  than  half  a  century  old  ;  but  it  has 
required  the  protradted  labours  of  many  inventors  to 
bring  it  to  its  present  high  degree  of  efficiency.  Looking 
back  at  the  matter,  it  seems  strange  that  progress  should 
have  been  so  slow.  I  do  not  refer  to  details  of  design, 
the  elaboration  of  which  must  always,  I  suppose,  require 
the  experience  of  actual  work  to  indicate  what  parts  are 
structurally  weaker  than  they  should  be,  or  are  exposed  to 
undue  wear  and  tear.  But  with  regard  to  the  main  fea¬ 
tures  of  the  problem,  it  would  almost  seem  as  if  the  diffi¬ 
culty  lay  in  want  of  faith.  Long  ago  it  was  recognised 
that  eledtricity  derived  from  chemical  adtion  is  (on  a  large 
scale)  too  expensive  a  source  of  mechanical  power,  not¬ 
withstanding  the  fadt  that  (as  proved  by  Joule  in  1846)  the 
conversion  of  electrical  into  mechanical  work  can  be 
effected  with  great  economy.  From  this  it  is  an  evident 
consequence  that  electricity  may  advantageously  be  ob¬ 
tained  from  mechanical  power :  and  one  cannot  help 
thinking  that  if  the  fact  had  been  borne  steadily  in  mind, 
the  development  of  the  dynamo  might  have  been  much 
more  rapid.  But  discoveries  and  inventions  are  apt  to 
appear  obvious  when  regarded  from  the  standpoint  of 
accomplished  fadt ;  and  L  draw  attention  to  the  matter 
only  to  point  the  moral  that  we  do  well  to  push  the  attack 
persistently  when  we  can  be  sure  beforehand  that  the 


obstacles  to  be  overcome  are  only  difficulties  of  cssntri- 
vance,  and  that  we  are  not  vainly  fighting*  unawares. 

against  a  law  of  nature.  _ 

The  present  development  of  eledtricity  on  a  large  scale 
depends,  however,  almost  as  much  upon  the  incandescent 
lamp  as  upon  the  dynamo.  The  success  of  these  lamps 
demands  a  very  perfedt  vacuum — not  more  than  about 
one-millionth  of  the  normal  quantity  of  air  should  remaim 
—  and  it  is  interesting  to  recall  that,  twenty  years  a°;o,, 
such  vacua  were  rare  even  in  the  laboratory  of  the  phy¬ 
sicist.  It  is  pretty  safe  to  say  that  these  wonderful  results- 
would  never  have  been  accomplished  had  practical  appli¬ 
cations  alone  been  in  view.  The  way  was  prepared  by  an 
army  of  scientific  men  whose  main  objedt  was  the  advance¬ 
ment  of  knowledge,  and  who  could  scarcely  have  imagined 
that  the  processes  which  they  elaborated  would  soon  be 
in  use  on  a  commercial  scale  and  entrusted  to  the  hands 

of  ordinary  workmen.  , 

When  I  speak  in  hopeful  language  of  pradhcal  electri¬ 
city,  I  do  not  forget  the  disappointment  within  the  last 
year  or  two  of  many  over-sanguine  expectations.  The 
enthusiasm  of  the  inventor  and  promoter  are  necessary  to 
progress,  and  it  seems  to  be  almost  a  law  of  nature  that 
it  should  overpass  the  bounds  marked  out  by  reason  and 
experience.  What  is  most  to  be  regretted  is  the  advan¬ 
tage  taken  by  speculators  of  the  ofte  nun  instructed  interest 
felt  by  the  public  in  novel  schemes  by  which  its  imagina¬ 
tion  is  fired.  But  looking  forward  to  the  future  of  eledtric. 
lighting,  we  have  good  ground  for  encouragement.. 
Already  the  lighting  of  large  passenger  ships,  is  an  assured 
success,  and  one  which  will  be  highly  appreciated  by  those- 
travellers  who  have  experienced  the  tedium  of  long  winter 
evenings  unrelieved  by  adequate  illumination.  Here,  no¬ 
doubt,  the  conditions  are  in  many  respedts.  especially 
favourable.  As  regards  space,  life  on  board  ship  is  highly 
concentrated;  while  unity  of  management  and  the  pre¬ 
sence  on  the  spot  of  skilled  engineers  obviate  some  of  the- 
difficulties  that  are  met  with  under  other  circumstances. 
At  fpresent  we  have  no  experience  of  a  house-to-house 
system  of  illumination  on  a  great  scale  and  in  competition 
with  cheap  gas  ;  but  preparations  are  already  far  advanced 
for  trial  on  an  adequate  scale  in  London.  In  large  insti¬ 
tutions,  such  as  theatres  and  fadtories,  we  all  know  that 
eledtricity  is  in  successful  and  daily  extending  operation. 

When  the  necessary  power  can  be  obtained  from  the 
fall  of  water,  instead  of  from  the  combustion  of  coal,  the 
conditions  of  the  problem  are  far  more  favourable.  Possibly 
the  severity  of  your  winters  may  prove  an  obstacle,  but  it 
is  impossible  to  regard  your  splendid  river  without  the 
thought  arising  that  the  day  may  come  when  the  vast 
powers  now  running  to  waste  shall  be  bent  into  your 
service.  Such  a  projedt  demands  of  course  the  most  care¬ 
ful  consideration,  but  it  is  one  worthy  of  an  intelligent 
and  enterprising  community. 

The  requirements  of  pradtice  read!  in  the  most  healthy 
manner  upon  scientific  eledtricity.  Just  as  in  former  days 
the  science  received  a  stimulus  from  the  application  to 
telegraphy,  under  which  everything  relating  to  measure¬ 
ment  on  a  small  scale  acquired  an  importance  and  deve¬ 
lopment  for  which  we  might  otherwise  have  had  long  to 
wait,  so  now  the  requirements  of  eledtric  lighting  are 
giving  rise  to  a  new  development  of  the  art  ot  measure¬ 
ment  upon  a  large  scale,  which  cannot  fail  to  prove  of 
scientific  as  well  as  pradtical  importance.  Mere  change 
of  scale  may  not  at  first  appear  a  very  important  matter, 
but  it  is  surprising  how  much  modification  it  entails  in 
the  instruments,  and  in  the  processes  of  measurement. 
For  instance,  the  resistance  coils  on  which,  the  eledtrician 
relies  in  dealing  with  currents  whose  maximum  is  a  frac¬ 
tion  of  an  ampere,  fail  altogether  when  it  becomes  a  ques¬ 
tion  of  hundreds,  not  to  say  thousands,  of  amperes. 

The  powerful  currents,  which  are  now  at  command, 
constitute  almost  a  new  weapon  in  the  hands  of  the 
physicist.  Effedts,  which  in  old  days  were  rare  and  diffi¬ 
cult  of  observation,  may  now  be  produced  at  will  on  t  e 
most  conspicuous  scale.  Consider  for  a  moment  Fara 
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day’s  great  discovery  of  the  “  Magnetisation  of  Light,” 
which  Tyndall  likens  to  the  Weisshorn  among  mountains, 
as  high,  beautiful,  and  alone.  This  judgment  (in  which 
I  fully  concur)  relates  to  the  scientific  aspedt  of  the  dis¬ 
covery,  for  to  the  eye  of  sense  nothing  could  have  been 
more  insignificant.  It  is  even  possible  that  it  might  have 
eluded  altogether  the  penetration  of  Faraday,  had  he  not 
been  provided  with  a  special  quality  of  very  heavy  glass. 
At  the  present  day  these  effedts  may  be  produced  upon  a 
scale  that  would  have  delighted  their  discoverer,  a  rota¬ 
tion  of  the  plane  of  polarisation  through  180°  being  per¬ 
fectly  feasible.  With  the  aid  of  modern  appliances,  Kundt 
and  Rontgen  in  Germany,  and  H.  Becquerel  in  France, 
have  detected  the  rotation  in  gases  and  vapours,  where, 
on  account  of  its  extreme  smallness,  it  had  previously 
escaped  notice. 

Again,  the  question  of  the  magnetic  saturation  of  iron 
has  now  an  importance  entirely  beyond  what  it  possessed 
■  at  the  time  of  Joule’s  early  observations.  Then  it  required 
•special  arrangements  purposely  contrived  to  bring  it  into 
prominence.  Now  in  every  dynamo  machine,  the  iron  of 
tthe  field-magnets  approaches  a  state  of  saturation,  and 
the  very  elements  of  an  explanation  of  the  adtion  require 
us  to  take  the  fadt  into  account.  It  is  indeed  probable 
that  a  better  knowledge  of  this  subjedt  might  lead  to  im¬ 
provements  in  the  design  of  these  machines. 

Notwithstanding  the-important  work  of  Rowland  and 
Stoletow,  the  whole  theory  of  the  behaviour  of  soft  iron 
under  varying  magnetic  conditions  is  still  somewhat 
robscure.  Much  may  be  hoped  from  the  indudtion  balance 
■of  Hughes,  by  which  the  marvellous  powers  of  the  tele¬ 
phone  are  applied  to  the  discrimination  of  the  properties 
iof  metals,  as  regards  magnetism  and  electric  conductivity. 

The  introduction  of  powerful  alternate-current  in  ma¬ 
chines  by  Siemens,  Gordon,  Ferranti,  and  others,  is  likely 
•also  to  have  a  salutary  effect  in  educating  those  so-called 
practical  electricians  whose  ideas  do  not  easily  rise  above 
<ohms  and  volts.  It  has  long  been  known  that  when  the 
changes  are  sufficiently  rapid,  the  phenomena  are  governed 
much  more  by  induction,  or  electric  inertia,  than  by  mere 
resistance.  On  this  principle  much  may  be  explained  that 
would  otherwise  seem  paradoxical.  To  take  a  compara¬ 
tively  simple  case,  conceive  an  electro-magnet  wound 
with  two  contiguous  wires,  upon  which  acts  a  given 
rapidly  periodic  electro-motive  force.  If  one  wire  only  be 
used,  a  certain  amount  of  heat  is  developed  in  the  circuit. 
Suppose  now  that  the  second  wire  is  brought  into  opera¬ 
tion  in  parallel — a  proceeding  equivalent  to  doubling  the 
section  of  the  original  wire.  An  electrician  accustomed 
■only  to  constant  currents  would  be  sure  to  think  that  the 
heating  effect  would  be  doubled  by  the  change,  as  much 
heat  being  developed  in  each  wire  separately  as  was  at 
first  in  the  single  wire.  But  such  a  conclusion  would  be 
•entirely  erroneous.  The  total  current,  being  governed 
practically  by  the  self-inducticm  of  the  circuit,  would 
not  be  augmented  by  the  accession  of  the  second  wire,  and 
'the  total  heating  effect,  so  far  from  being  doubled,  would, 
in  virtue  of  the  superior  conductivity,  be  halved. 

During  the  last  few  years  much  interest  has  been  felt 
in  the  reduction  to  an  absolute  standard  of  measurements 
of  electro-motive-  force,  current,  resistance,  &c.,  and  to 
this  end  many  laborious  investigations  have  been  under¬ 
taken.  The  subject  is  one  that  has  engaged  a  good  deal 
of  my  own  attention,  and  I  should  naturally  have  felt 
inclined  to  dilate  upon  it,  but  that  I  feel  it  to  be  too 
abstruse  and  special  to  be  dealt  with  in  detail  upon  an 
occasion  like  the  present.  As  regards  resistance,  I  will 
merely  remind  you  that  the  recent  determinations  have 
shown  a  so  greatly  improved  agreement,  that  the  Confer¬ 
ence  of  Electricians  assembled  at  Paris,  in  May,  have  felt 
themselves  justified  in  defining  the  ohm  for  practical  use 
as  the  resistance  of  a  column  of  mercury  of  o°  C.,  one 
square  millimetre  in  section,  and  106  centimetres  in  length 
— a  definition  differing  by  a  little  more  than  one  per  cent, 
from  that  arrived  at  twenty  years  ago  by  a  committee  of 
this  Association. 
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A  standard  of  resistance  once  determined  upon  can  be 
embodied  in  a  “  resistance  coil,”  and  copied  without  much 
trouble,  and  with  great  accuracy.  But  in  order  to  com¬ 
plete  the  electrical  system,  a  second  standard  of  some  kind 
is  necessary,  and  this  is  not  so  easily  embodied  in  a  per¬ 
manent  form.  It  might  conveniently  consist  of  a  standard 
galvanic  cell,  capable  of  being  prepared  in  a  definite 
manner,  whose  electro-motive  force  is  once  for  all  deter¬ 
mined.  Unfortunately,  most  of  the  batteries  in  ordinary 
use  are  for  one  reason  or  another  unsuitable  for  this  pur¬ 
pose,  but  the  cell  introduced  by  Mr.  Latimer  Clark,  in 
which  the  metals  are  zinc  in  contact  with  saturated  zinc 
sulphate  and  pure  mercury  in  contact  with  mercurous 
sulphate,  appears  to  give  satisfactory  results.  According 
to  my  measurements,  the  electro-motive  force  of  this  cell 
is  1  "435  theoretical  volts. 

We  may  also  conveniently  express  the  second  absolute 
electrical  measurement  necessary  to  the  completion  of 
the  system  by  taking  advantage  of  Faraday’s  law,  that 
the  quantity  of  metal  decomposed  in  an  electrolytic  cell 
is  proportional  to  the  whole  quantity  of  electricity  that 
passes.  The  best  metal  for  the  purpose  is  silver,  depo¬ 
sited  from  a  solution  of  the  nitrate  or  of  the  chlorate.  The 
results  recently  obtained  by  Professor  Kohlrausch  and  by 
myself  are  in  very  good  agreement,  and  the  conclusion 
that  one  ampere  flowing  for  one  hour  decomposes  4‘025 
grains  of  silver,  can  hardly  be  in  error  by  more  than  a 
thousandth  part.  This  number  being  known,  the  silver 
voltameter  gives  a  ready  and  very  accurate  method  of 
measuring  currents  of  intensity,  varying  from  i-ioth 
ampere  to  four  or  five  amperes. 

The  beautiful  and  mysterious  phenomena  attending  the 
discharge  of  electricity  in  nearly  vacuous  spaces  have  been 
investigated  and  in  some  degree  explained  by  De  la  Rue, 
Crookes,  Schuster,  Moulton,  and  the  lamented  Spottis- 
woode,  as  well  as  by  various  able  foreign  experimenters. 
In  a  recent  research  Crookes  has  sought  the  origin  of  a 
bright  citron-coloured  band  in  the  phosphorescent  spec¬ 
trum  of  certain  earths,  and  after  encountering  difficulties 
and  anomalies  of  a  most  bewildering  kind,  has  succeeded 
in  proving  that  it  is  due  to  yttrium,  an  element  much  more 
widely  distributed  than  had  been  supposed.  A  conclusion 
like  this  is  stated  in  a  few  words,  but  those  only  who  have 
undergone  similar  experience  are  likely  to  appreciate  the 
skill  and  perseverance  of  which  it  is  the  final  reward. 

A  remarkable  observation  by  Hall  of  Baltimore,  from 
which  it  appeared  that  the  flow  of  electricity  in  a  conduct¬ 
ing  sheet  was  disturbed  by  magnetic  force,  has  been  the 
subject  of  much  discussion.  Mr.  Shelford  Bidwell  has 
brought  forward  experiments  tending  to  prove  that  the 
effect  is  of  a  secondary  character,  due  in  the  first  instance 
to  the  mechanical  force  operating  upon  the  conductor  of 
an  electric  current  when  situated  in  a  powerful  magnetic 
field.  Mr.  Bidwell’s  view  agrees  in  the  main  with  Mr. 
Hall’s  division  of  the  metals  into  two  groups  according  to 
the  direction  of  the  effect. 

Without  doubt  the  most  important  achievement  of  the 
older  generation  of  scientific  men  has  been  the  establish¬ 
ment  and  application  of  the  great  laws  of  thermo-dynamics, 
or,  as  it  is  often  called,  the  Mechanical  Theory  of  Heat. 
The  first  law,  which  asserts  that  heat  and  mechanical 
work  can  be  transformed  one  into  the  other  at  a  certain 
fixed  rate,  is  now  well  understood  by  every  student  of 
physics,  and  the  number  expressing  the  mechanical  equi¬ 
valent  of  heat  resulting  from  the  experiments  of  Joule, 
has  been  confirmed  by  the  researches  of  others,  and  espe¬ 
cially  of  Rowland.  But  the  second  law,  which  practically 
is  even  more  important  than  the  first,  is  only  now  begin¬ 
ning  to  receive  the  full  appreciation  due  to  it.  One  reason 
of  this  may  be  found  in  a  not  unnatural  confusion  of  ideas. 

1  Words  do  not  always  lend  themselves  readily  to  the  demands 
that  are  made  upon  them  by  a  growing  science,  and  I 
think  that  the  almost  unavoidable  use  of  the  word  equiva- 
ent  in  the  statement  of  the  first  law  is  partly  responsible 
or  the  little  attention  that  is  given  to  the  second.  For 
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the  second  law  so  far  contradicts  the  usual  statement  of 
the  first,  as  to  assert  that  equivalents  of  heat  and  work  are 
not  of  equal  value.  While  work  can  always  be  converted 
into  heat,  heat  can  only  be  converted  into  work  under 
certain  limitations.  For  every  practical  purpose  the  work 
is  worth  the  most,  and  when  we  speak  of  equivalents,  we 
use  the  word  in  the  same  sort  of  special  sense  as  that  in 
which  chemists  speak  of  equivalents  of  gold  andiron.  The 
second  law  teaches  us  that  the  real  value  of  heat,  as  a 
source  of  mechanical  power,  depends  upon  the  tempera¬ 
ture  of  the  body  in  which  it  resides  ;  the  hotter  the  body 
in  relation  to  its  surroundings,  the  more  available  the 
heat. 

In  order  to  see  the  relations  which  obtain  between  the 
first  and  the  second  law  of  thermo- dynamics,  it  is  only 
necessary  for  us  to  glance  at  the  theory  of  the  steam- 
engine.  Not  many  years  ago  calculations  were  plentiful, 
demonstrating  the  inefficiency  of  the  steam-engine  on  the 
basis  of  a  comparison  of  the  work  actually  got  out  of  the 
engine  with  the  mechanical  equivalent  of  the  heat  supplied 
to  the  boiler.  Such  calculations  took  into  account  only 
the  first  law  of  thermo-dynarmcs,  which  deals  with  the 
equivalents  of  heat  and  work,  and  have  very  little  bearing 
upon  the  practical  question  of  efficiency,  which  requires 
us  to  have  regard  also  to  the  second  law.  According  to 
that  law  the  fraction  of  the  total  energy  which  can  be  con¬ 
verted  into  work  depends  upon  the  relative  temperatures 
of  the  boiler  and  condenser;  and  it  is,  therefore,  manifest 
that,  as  the  temperature  of  the  boiler  cannot  be  raised 
indefinitely,  it  is  impossible  to  utilise  all  the  energy  which, 
according  to  the  first  law  of  thermo-dynamics,  is  resident 
in  the  coal. 

On  a  sounder  view  of  the  matter,  the  efficiency  of  the 
steam-engine  is  found  to  be  so  high,  that  there  is  no  great 
margin  remaining  for  improvement.  The  higher  initial 
temperature  possible  in  the  gas  engine  opens  out  much 
wider  possibilities,  and  many  good  judges  look  forward  to 
a  time  when  the  steam-engine  will  have  to  give  way  to  its 
younger  rival. 

I  o  return  to  the  theoretical  question,  we  may  say  with 
Sii  W.  Thomson,  that  though  energy  cannot  be  destroyed, 
it  evei  tends  to  be  dissipated,  or  to  pass  from  more  avail¬ 
able  to  less  available  forms.  No  one  who  has  grasped  this 
principle  can  fail  to  recognise  its  immense  importance  in 
the  system  of  the  universe.  Every  change — chemical, 
thermal,  or  mechanical — which  takes  place,  or  can  take 
place,  in  nature  does  so,  at  the  cost  ot  a  certain  amount  ox 
available  energy.  If,  therefore,  we  wish  to  inquire  whether 
or  not  a  pioposed  transformation  can  take  place,  the  ques¬ 
tion  to  be  considered  is  whether  its  occurrence  would 
involve  dissipation  of  energy.  If  not,  the  trans- 
formation  is  (under  the  circumstances  of  the  case) 
absolutely  excluded.  Some  years  ago,  in  a  leCture  at  the 
Koyal  Institution,  I  endeavoured  to  draw  the  attention  of 
chemists  to  the  importance  of  the  principle  of  dissipation 
m  relation  to  their  science,  pointing  out  the  error  of  the 
usual  assumption  that  a  general  criterion  is  to  be  found  in 
respedt  of  the  development  of  heat.  For  example,  the 
solution  of  a  salt  in  water  is,  if  I  may  be  allowed  the 
phrase,  a  downhill  transformation.  It  involves  dissipation 
of  energy,  and.  can  therefore  go  forward  ;  but  in  many 
cases  it  is  associated  with  the  absorption  rather  than  with 
the  development  of  heat.  I  am  glad  to  take  advantage  of 
the  present  opportunity  in  order  to  repeat  my  recommen¬ 
dation,  with  an  emphasis  justified  by  actual  achievement, 
ihe  foundations  laid  by  Thomson  now  bear  an  edifice  of 
no  mean  proportions,  thanks  to  the  labours  of  several 
?x;n? lcijsts»  arnong  whom  must  be  especially  mentioned 
V\  lllard  Gibbs  and  Helmholtz.  The  former  has  elaborated 
a  theory  of  the  equilibrium  of  heterogeneous  substances, 
wide  in  its  principles,  and  we  cannot  doubt  far-reaching 
ln  lts  consequences.  In  a  seiies  of  masterly  papers  Helm¬ 
holtz  has  developed  the  conception  of  free  energy  with 
very  important  applications  to  the  theory  of  the  galvanic 
cell.  He  points  out  that  the  mere  tendency  to  solution 
bears  in  some  cases  no  small  proportion  to  the  affinities 


more  usually  reckoned  chemical,  and  contributes  largely 
to  the  total  eledro-motive  force.  Also  in  our  own  country 
Dr.  Alder  Wright  has  published  some  valuable  experi¬ 
ments  relating  to  the  subject. 

From  the  further  study  of  eledrolysis  we  may  expect  to 
gain  improved  views  as  to  the  nature  of  the  chemical  re- 
adions,  and  of  the  forces  concerned  in  bringing  them 
about.  I  am  not  qualified-  I  wish  I  were— to  speak  to 
you  on  recent  progress  in  general  chemistry.  Perhaps  my 
feelings  towards  a  first  love  may  blind  me,  but  I  cannot 
help  thinking  that  the  next  great  advance,  of  which  we 
have  already  some  foreshadowing,  will  come  on  this  side. 
And  if  I  might  without  presumption  venture  a  word  of 
recommendation,  it  would  be  in  favour  of  a  more  minute 
study  of  the  simpler  chemical  phenomena. 

Under  the  head  of  scientific  mechanics  it  is  principally 
in  relation  to  fluid  motion  that  advances  may  be  looked 
for.  In  speaking  upon  this  subject  I  must  limit  myself 
almost  entirely  to  experimental  work.  Theoretical  hydro¬ 
dynamics,  however  important  and  interesting  to  the 
mathematician,  are  eminently  unsuited  to  oral  exposition. 
All  I  can  do  to  attenuate  an  injustice,  to  which  theorists 
are  pretty  well  accustomed,  is  to  refer  you  to  the  admirable 
reports  of  Mr.  Hicks,  published  under  the  auspices  of  this 
Association. 

The  important  and  highly  practical  work  of  the  late  Mr. 
Froude  in  relation  to  the  propulsion  of  ships  is  doubtless 
known  to  most  of  you.  Recognising  the  fallacy  of  views 
then  widely  held  as  to  the  nature  of  the  resistance  to  be 
overcome,  he  showed  to  demonstration  that,  in  the  case  of 
fair-shaped  bodies,  we  have  to  deal  almost  entirely  with 
resistance  dependent  upon  skin  friction,  and  at  high  speeds 
upon  the  generation  of  surface  waves  by  which  energy  is 
carried  off.  At  speeds  which  are  moderate  in  relation  to 
the  size  of  the  ship,  the  resistance  is  practically  dependent 
upon  skin  friction  only.  Although  Professor  Stokes  and 
other  mathematicians  had  previously  published  calcula¬ 
tions  pointing  to  the  same  conclution,  there  can  be  no 
doubt  that  the  view  generally  entertained  was  very  dif¬ 
ferent.  At  the  first  meeting  of  the  Association  which  I 
ever  attended,  as  an  intelligent  listener,  at  Bath  in  1864, 
I  well  remember  the  surprise  which  greeted  a  statement 
by  Rankine  that  he  regarded  skin  friction  as  the  only 
legitimate  resistance  to  the  progress  of  a  well-designed 
ship.  Mr.  Froude’s  experiments  have  set  the  question  at 
rest  in  a  manner  satisfactory  to  those  who  had  little  con¬ 
fidence  in  theoretical  prevision. 

In  speaking  of  an  explanation  as  satisfactory  in  which 
skin  friction  is  accepted  as  the  cause  of  resistance,  I  must 
guard  myself  against  being  supposed  10  mean  that  the 
nature  of  skin  fnCtion  is  itself  well  understood.  Although 
its  magnitude  varies  with  the  smoothness  of  the  surface, 
we  have  no  reason  to  think  that  it  would  disappear  at  any 
degree  of  smoothness  consistent  with  an  ultimate  mole¬ 
cular  structure.  That  it  is  connected  with  fluid  viscosity 
is  evident  enough,  but  the  modus  operandi  is  still  obscure. 

Some  important  work  bearing  upon  the  subject  has 
recently  been  published  by  Professor  O.  Reynolds,  who 
has  investigated  the  flow  of  water  in  tubes  as  dependent 
upon  the  velocity  of  motion  and  upon  the  size  of  the  bore. 
The  laws  of  motion  in  capillary  tubes,  discovered  experi¬ 
mentally  by  Poiseuille,  are  in  complete  harmony  with 
theory.  The  resistance  varies  as  the  velocity,  and  depends 
in  a  direct  manner  upon  the  constant  of  viscosity.  But 
when  we  come  to  the  larger  pipes  and  higher  velocities 
with  which  engineers  usually  have  to  deal,  the  theory 
which  presupposes  a  regularly  stratified  motion  evidently 
ceases  to  be  applicable,  and  the  problem  becomes  essen¬ 
tially  identical  with  that  of  skin  friction  in  relation  to  ship 
propulsion.  Professor  Reynolds  has  traced  with  much 
success  the  passage  from  the  one  state  of  things  to  the 
other,  and  has  proved  the  applicability  under  these  com¬ 
plicated  conditions  of  the  general  laws  of  dynamical  simi¬ 
larity  as  adapted  to  viscous  fluids  by  Professor  Stokes. 
In  spite  of  the  difficulties  which  beset  both  the  theoretical 
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and  experimental  treatment,  we  may  hope  to  attain  before 
long  to  a  better  understanding  of  a  subjedt  which  is 
certainly  second  to  none  in  scientific  as  well  as  practical 
interest. 

As  also  closely  connected  with  the  mechanics  of  viscous 
fluids,  I  must  not  forget  to  mention  an  important  series  of 
experiments  upon  the  fridtion  of  oiled  surfaces,  recently 
executed  by  Mr.  Tower  for  the  Institution  of  Mechanical 
Engineers.  The  results  go  far  towards  upsetting  some 
ideas  hitherto  widely  admitted.  When  the  lubrication  is 
adequate,  the  friction  is  found  to  be  nearly  independent  of 
the  load,  and  much  smaller  than  is  usually  supposed, 
giving  a  coefficient  as  low  as  i-ioooth.  When  the  layer  of 
oil  is  well  formed,  the  pressure  between  the  solid  surfaces 
is  really  borne  by  the  fluid,  and  the  work  lost  is  spent  in 
shearing,  that  is,  in  causing  one  stratum  of  the  oil  to  glide 
over  another. 

In  order  to  maintain  its  position,  the  fluid  must  possess 
a  certain  degree  of  viscosity,  proportionate  to  the  pres¬ 
sure  ;  and  even  when  this  condition  is  satisfied,  it  would 
appear  to  be  necessary  that  the  layer  should  be  thicker  on 
the  ingoing  than  on  the  outgoing  side.  We  may,  I  believe, 
expedt  from  Professor  Stokes  a  further  elucidation  of  the 
processes  involved.  In  the  meantime,  it  is  obvious  that 
the  results  already  obtained  are  of  the  utmost  value,  and 
fully  justify  the  action  of  the  Institution  in  devoting  apart 
of  its  resources  to  experimental  work.  We  may  hope 
indeed  that  the  example  thus  wisely  set  may  be  followed 
by  other  public  bodies  associated  with  various  departments 
of  industry. 

I  can  do  little  more  than  refer  to  the  interesting  obser¬ 
vations  of  Professor  Darwin,  Mr.  Hunt,  and  M.  Forel  on 
Ripplemark.  The  processes  concerned  would  seem  to  be 
of  a  rather  intricate  charadter,  and  largely  dependent  upon 
fluid  viscocity.  It  may  be  noted  indeed  that  most  of  the 
still  obscure  phenomena  of  hydro-dynamics  require  for 
their  elucidation  a  better  comprehension  of  the  laws  of 
viscous  motion.  The  subjedt  is  one  which  offers  peculiar 
difficulties.  In  some  problems  in  which  I  have  lately  been 
interested,  a  circulating  motion  presents  itself  of  the  kind 
which  the  mathematician  excludes  from  the  first  when  he 
is  treating  of  fluids  destitute  altogether  of  viscosity.  The 
intensity  of  this  motion  proves,  however,  to  be  indepen¬ 
dent  of  the  coefficient  of  viscosity  so  that  it  cannot  be 
corredtly  dismissed  from  consideration  as  a  consequence 
of  a  supposition  that  the  viscosity,  is  infinitely  small.  The 
apparent  breach  of  continuity  can  be  explained,  but  it 
shows  how  much  care  is  needful  in  dealing  with  the  sub¬ 
jedt,  and  how  easy  it  is  to  fall  into  error. 

The  nature  of  gaseous  viscosity,  as  due  to  the  diffusion 
of  momentum,  has  been  made  clear  by  the  theoretical  and 
experimental  researches  of  Maxwell.  A  flat  disc  moving 
in  its  own  plane  between  two  parallel  solid  surfaces  is 
impeded  by  the  necessity  of  shearing  the  intervening 
layers  of  gas,  and  the  magnitude  of  the  hindrance  is  pro¬ 
portional  to  the  velocity  of  the  motion  and  to  the  viscosity 
of  the  gas,  so  that  under  similar  circumstances  this  effedt 
may  be  taken  as  a  measure,  or  rather  definition,  of  the 
viscosity.  From  the  dynamical  theory  of  gases,  to  the 
development  of  which  he  contributed  so  much,  Maxwell 
drow  the  startling  conclusion  that  the  viscosity  of  a  gas 
should  be  independent  of  its  density — that  within  wide 
limits  the  resistance  to  the  moving  disc  should  be  scarcely 
diminished  by  pumping  out  the  gas,  so  as  to  form  a  partial 
vacuum.  Experiment  fully  confirmed  this  theoretical 
anticipation — one  of  the  most  remarkable  to  be  found  in 
the  whole  history  of  science,  and  proved  that  the  swinging 
disc  was  retarded  by  the  gas,  as  much  when  the  barometer 
stood  at  half  an  inch  as  when  it  stood  at  thirty  inches.  It 
was  obvious,  of  course,  that  the  law  must  have  a  limit, 
that  at  a  certain  point  of  exhaustion  the  gas  must  begin  to 
lose  its  power;  and  I  remember  discussing  with  Maxwell, 
soon  after  the  publication  of  his  experiments,  the  where¬ 
abouts  of  the  point  at  which  the  gas  would  cease  to  pro¬ 
duce  its  ordinary  effedt.  His  apparatus,  however,  was 
quite  unsuited  for  high  degrees  of  exhaustion,  and  the 
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failure  of  the  law  was  first  observed  by  Kundt  and  War¬ 
burg,  as  pressures  below  1  m.m.  of  mercury.  Subsequently 
the  matter  has  been  thoroughly  examined  by  Crookes,  who 
extended  his  observations  to  the  highest  degrees  of  exhaus¬ 
tion  as  measured  by  McLeod’s  guage.  Perhaps  the  most 
remarkable  results  relate  to  hydrogen.  From  the  atmo¬ 
spheric  pressure  of  760  m.m.  down  to  about  J  m.m.  of 
mercury  the  viscosity  is  sensibly  constant.  From  this 
point  to  the  highest  vacua,  in  which  less  than  one-millionth 
of  the  original  gas  remains,  the  coefficient  of  viscosity 
drops  down  gradually  to  a  small  fradtion  of  its  original 
value.  In  these  vacua  Mr.  Crookes  regards  the  gas  as 
having  assumed  a  different,  ultra-gaseous,  condition  ;  but 
we  must  remember  that  the  phenomena  have  relation  to 
the  other  circumstances  of  the  case,  especially  the 
dimensions  of  the  vessel,  as  well  as  to  the  condition  of  the 
gas. 

Such  an  achievement  as  the  predidtion  of  Maxwell’s 
law  of  vicosity  has,  of  course,  drawn  increased  attention 
to  the  dynamical  theory  of  gases.  The  success  which  has 
attended  the  theory  in  the  hands  of  Clausius,  Maxwell, 
Boltzman,  and  other  mathematicians,  not  only  in  relation 
to  vicosity,  but  over  a  large  part  of  the  entire  field  of  our 
knowledge  of  gases,  proves  that  some  of  its  fundamental 
postulates  are  in  harmony  with  the  reality  of  Nature.  At 
the  same  time,  it  presents  serious  difficulties ;  and  we 
cannot  but  feel  that  while  the  eledtrical  and  optical  pro¬ 
perties  of  gases  remain  out  of  relation  to  the  theory,  no 
final  judgment  is  possible.  The  growth  of  experimental 
knowledge  may  be  trusted  to  clear  up  many  doubtful 
points,  and  a  younger  generation  of  theorists  will  bring  to 
bear  improved  mathematical  weapons.  In  the  meantime 
we  may  fairly  congratulate  ourselves  on  the  possession  of 
a  guide  which  has  already  condudted  us  to  a  position 
which  could  hardly  otherwise  have  been  attained. 

In  Optics  attention  has  naturally  centred  upon  the 
spedtrum.  The  mystery  attaching  to  the  invisible  rays 
lying  beyond  the  red  has  been  fathomed  to  an  extent  that, 
a  few  years  ago,  would  have  seemed  almost  impossible. 
By  the  use  of  special  photographic  methods  Abney  has 
mapped  out  the  peculiarities  of  this  region  with  such 
success  that  our  knowledge  of  it  begins  to  be  comparable 
with  that  of  the  parts  visible  to  the  eye.  Equally  impor¬ 
tant  work  has  been  done  by  Langley,  using  a  refined  in¬ 
vention  of  his  own  based  upon  the  principle  of  Siemens’s 
pyrometer.  This  instrument  measures  the  adtual  energy 
of  the  radiation,  and  thus  expresses  the  effedts  of  various 
parts  of  the  spedtrum  upon  a  common  scale,  independent 
of  the  properties  of  the  eye  and  of  sensitive  photographic 
preparations.  Interesting  results  have  also  been  obtained 
by  Becquerel,  whose  method  is  founded  upon  a  curious 
adtion  of  the  ultra-red  rays  in  enfeebling  the  light  emitted 
by  phosphorescent  substances.  One  of  the  most  startling 
of  Langley’s  conclusions  relates  to  the  influence  of  the 
atmosphere  in  modifying  the  quality  of  solar  light.  By 
the  comparison  of  observations  made  through  varying 
thicknesses  of  air,  he  shows  that  the  atmospheric  absorp¬ 
tion  tells  most  upon  the  light  of  high  refrangibility;  so 
that,  to  an  eye  situated  outside  the  atmosphere,  the  sun 
would  present  a  decidedly  bluish  tint.  It  would  be  inter¬ 
esting  to  compare  the  experimental  numbers  with  the  law 
of  scattering  of  light  by  small  particles  given  some  years 
ago  as  the  result  of  theory.  The  demonstration  by  Lang¬ 
ley  of  the  inadequacy  of  Cauchy’s  law  of  dispersion  to 
represent  the  relation  between  refrangibility  and  wave¬ 
length  in  the  lower  part  of  the  spedtrum  must  have  an 
important  bearing  upon  optical  theory. 

The  investigation  of  the  relation  of  the  visible  and 
ultra-violet  spedtrum  to  various  forms  of  matter  has  occu¬ 
pied  the  attention  of  a  host  of  able  workers,  among  whom 
none  have  been  more  successful  than  my  colleagues  at 
Cambridge,  Professors  Liveing  and  Dewar.  The  subjedt 
is  too  large  both  for  the  occasion  and  for  the  individual, 
and  I  must  pass  it  by.  But,  as  more  relating  to  Optics 
proper,  I  cannot  resist  recalling  to  your  notice  a  beautiful 
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application  of  the  idea  of  Doppler  to  the  discrimination  of 
the  origin  of  certain  lines  observed  in  the  solar  spedtrum. 
If  a  vibrating  body  have  a  general  motion  of  approach  or 
recession,  the  waves  emitted  from  it  reach  the  observer 
with  a  frequency  which  in  the  first  case  exceeds,  and  in 
the  second  case  falls  short  of,  the  real  frequency  of  the 
vibrations  themselves.  The  consequence  is  that,  if  a 
glowing  gas  be  in  motion  in  the  line  of  sight,  the  spedtral 
lines  are  thereby  displaced  from  the  position  that  they 
would  occupy  were  the  gas  at  rest — a  principle  which,  in 
the  hands  of  Huggins  and  others,  has  led  to  a  determi¬ 
nation  of  the  motion  of  certain  fixed  stars  relatively  to  the 
solar  system.  But  the  sun  is  itself  in  rotation,  and  thus 
the  position  of  a  solar  spedtral  line  is  slightly  different 
according  as  the  light  comes  from  the  advancing  or  from 
the  retreating  limb.  This  displacement  was,  I  believe, 
first  observed  by  Thollon ;  but  what  I  desire  now  to  draw 
attention  to  is  the  application  of  it  by  Cornu  to  determine 
whether  a  line  is  of  solar  or  atmospheric  origin.  For  this 
purpose  a  small  image  of  the  sun  is  thrown  upon  the  slit 
of  the  spedtroscope,  and  caused  to  vibrate  two  or  three 
times  a  second,  in  such  a  manner  that  the  light  entering 
the  instrument  comes  alternately  from  the  advancing  and 
retreating  limbs.  Under  these  circumstances  a  line  due 
to  absorption  within  the  sun  appears  to  tremble,  as  the 
result  of  slight  alternately  opposite  displacements.  But 
if  the  seat  of  the  absorption  be  in  the  atmosphere,  it  is  a 
matter  of  indifference  from  what  part  of  the  sun  the  light 
originally  proceeds,  and  the  line  maintains  its  position  in 
spite  of  the  oscillation  of  the  image  upon  the  slit  of  the 
spedtroscope.  In  this  way  Cornu  was  able  to  make  a  dis¬ 
crimination  which  can  only  otherwise  be  effedted  by  a 
difficult  comparison  of  appearances  under  various  solar 
altitudes. 

The  instrumental  weapon  of  investigation,  the  spedtro¬ 
scope  itself,  has  made  important  advances.  On  the  theo¬ 
retical  side,  we  have  for  our  guidance  the  law  that  the 
optical  power  in  gratings  is  proportional  to  the  total 
number  of  lines  accurately  ruled,  without  regard  to  the 
degree  of  closeness,  and  in  prisms  that  it  is  proportional 
to  the  thickness  of  glass  traversed.  The  magnificent 
gratings  of  Rowland  are  a  new  power  in  the  hands  of  the 
spedtroscopist,  and  as  triumphs  of  mechanical  art  seem  to 
belittle  short  of  perfedtion.  In  our  own  report  for  1882, 
Mr.  Mallockhas  described  a  machine,  constructed  by  him, 
for  ruling  large  diffraction  gratings,  similar  in  some  respects 
to  that  of  Rowland. 

The  great  optical  constant,  the  velocity  of  light,  has 
been  the  subject  of  three  distinct  investigations  by  Cornu, 
Michelson,  and  Forbes.  As  may  be  supposed,  the  matter 
is  of  no  ordinary  difficulty,  and  it  is  therefore  not  sur¬ 
prising  that  the  agreement  should  be  less  decided  than 
could  be  wished.  From  their  observations,  which  were 
made  by  a  modification  of  Fizeau’s  method  of  the  toothed 
wheel,  Young  and  Forbes  drew  the  conclusion  that  the 
velocity  of  light  in  vacuo  varies  from  colour  to  colour,  to 
such  an  extent  that  the  velocity  of  blue  light  is  nearly  two 
per  cent  greater  than  that  of  red  light.  Such  a  variation 
is  quite  opposed  to  existing  theoretical  notions,  and  could 
only  be  accepted  on  the  strongest  evidence.  Mr.  Michel¬ 
son,  whose  method  (that  of  Foucault)  is  well  suited  to 
bring  into  prominence  a  variation  of  velocity  with  wave¬ 
length,  informs  me  that  he  has  recently  repeated  his  ex¬ 
periments  with  special  reference  to  the  point  in  question, 
and  has  arrived  at  the  conclusion  that  no  variation  exists 
comparable  with  that  asserted  by  Young  and  Forbes.  The 
adtual  velocity  differs  little  from  that  found  from  his  first 
series  of  experiments,  and  may  be  taken  to  be  299,800 
kilometres  per  second. 

It  is  remarkable  how  many  of  the  playthings  of  our 
childhood  give  rise  to  questions  of  the  deepest  scientific 
interest.  The  top  is,  or  may  be  understood,  but  a  com¬ 
plete  comprehension  of  the  kite  and  of  the  soap-bubble 
would  carry  us  far  beyond  our  present  stage  of  knowledge. 
In  spite  of  the  admirable  investigations  of  Plateau,  it  still 
remains  a  mystery  why  soapy  water  stands  almost  alone 


among  fluids  as  a  material  for  bubbles.  The  beautiful  de¬ 
velopment  of  colour  was  long  ago  ascribed  to  the  interfer¬ 
ence  of  light,  called  into  play  by  the  gradual  thinning  of 
the  film.  In  accordance  with  this  view  the  tint  is  deter¬ 
mined  solely  by  the  thickness  of  the  film,  and  the  refrac¬ 
tive  index  of  the  fluid.  Some  of  the  phenomena  are  how¬ 
ever  so  curious,  as  to  have  led  excellent  observers  like 
Brewster  to  reje<5t  the  theory  of  thin  plates,  and  to  assume 
the  secretion  of  various  kinds  of  colouring  matter.  If  the 
rim  of  a  wine-glass  be  dipped  in  soapy  water,  and  then 
held  in  a  vertical  position,  horizontal  bands  soon  begin  to 
show  at  the  top  of  the  film,  and  extend  themselves 
gradually,  downwards.  According  to  Brewster  these 
bands  are  not  formed  by  the  “  subsidence  and  gradual 
thinning  of  the  film,”  because  they  maintain  their  hori¬ 
zontal  position  when  the  glass  is  turned  round  its  axis. 
The  experiment  is  both  easy  and  interesting  ;  but  the  con¬ 
clusion  drawn  from  it  cannot  be  accepted.  The  fadt  is 
that  the  various  parts  of  the  film  cannot  quickly  alter  their 
thickness,  and  hence  when  the  glass  is  rotated  they  re¬ 
arrange  themselves  in  order  of  superficial  density,  the 
thinner  parts  floating  up  over,  or  through,  the  thicker 
parts.  Only  thus  can  the  tendency  be  satisfied  for  the 
centre  of  gravity  to  assume  the  lowest  possible  position. 

When  the  thickness  of  a  film  falls  below  a  small 
fradtion  of  the  length  of  a  wave  of  light,  the  colour  dis¬ 
appears  and  is  replaced  by  an  intense  blackness.  Pro¬ 
fessors  Reinold  and  Rucker  have  recently  made  the  re¬ 
markable  observation  that  the  whole  of  the  black  region, 
soon  after  its  formation,  is  of  uniform  thickness,  the 
passage  from  the  black  to  the  coloured  portions  being  ex¬ 
ceedingly  abrupt.  By  two  independent  methods  they 
have  determined  the  thickness  of  the  black  film  to  lie 
between  seven  and  fourteenth  millionths  of  a  milimetre  ; 
so  that  the  thinnest  films  correspond  to  about  one- 
seventieth  of  a  wave-length  of  light.  The  importance  of 
these  results  in  regard  to  molecular  theory  is  too  obvious 
to  be  insisted  upon. 

The  beautiful  inventions  of  the  telephone  and  the  phono¬ 
graph,  although  in  the  main  dependent  upon  principles 
long  since  established,  have  imparted  a  new  interest  to 
the  study  of  Acoustics.  The  former,  apart  from  its  uses 
in  every-day  life,  has  become  in  the  hands  of  its  inventor, 
Graham  Bell,  and  of  Hughes,  an  instrument  of  first-class 
scientific  importance.  The  theory  of  its  adtion  is  still  in 
some  respedts  obscure,  as  is  shown  by  the  comparative 
failure  of  the  many  attempts  to  improve  it.  In  connedtion 
with  some  explanations  that  have  been  offered,  we  do 
well  to  remember  that  molecular  changes  in  solid  masses 
are  inaudible  in  themselves,  and  can  only  be  manifested 
to  our  ears  by  the  generation  of  a  to  and  fro  motion  of  the 
external  surface  extending  over  a  sensible  area.  If  the 
surface  of  a  solid  remains  undisturbed,  our  ears  can  tell  us 
nothing  of  what  goes  on  in  the  interior. 

In  theoretical  acoustics  progress  has  been  steadily  main¬ 
tained,  and  many  phenomena,  which  were  obscure  twenty 
or  thirty  years  ago,  have  since  received  adequate  expla¬ 
nation.  If  some  important  pradtical  questions  remain 
unsolved,  one  reason  is  that  they  have  not  yet  been  defi¬ 
nitely  stated.  Almost  everything  in  connedtion  with  the 
ordinary  use  of  our  senses  presents  peculiar  difficulties  to 
scientific  investigation.  Some  kinds  of  information  with 
regard  to  their  surroundings  are  of  such  paramount  impor¬ 
tance  to  successive  generations  of  living  beings,  that  they 
have  learned  to  interpret  indications  which,  from  a  physi¬ 
cal  point  of  view,  are  of  the  slenderest  charadter.  Every 
day  we  are  in  the  habit  of  recognising,  without  much 
difficulty,  the  quarter  from  which  a  sound  proceeds,  but 
by  what  steps  we  attain  that  end  has  not  yet  been  satis¬ 
factorily  explained.  It  has  been  proved  that  when  proper 
precautions  are  taken  we  are  unable  to  distinguish  whether 
a  pure  tone  (as  from  a  vibrating  tuning  fork  held  over  a 
suitable  resonator)  comes  to  us  from  in  front  or  from  behind. 
This  is  what  might  have  been  expedted  from  an  d  priori 
point  of  view;  but  what  would  not  have  been  expedted  is 
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that  with  almost  any  other  sort  of  sound,  from  a  clap 
of  the  hands  to  the  clearest  vowel  sound,  the  discrimin¬ 
ation  is  not  only  possible  but  easy  and  instindtive.  In 
these  cases  it  does  not  appear  how  the  possession  of  two 
ears  helps  us,  though  there  is  some  evidence  that  it  does ; 
and  even  when  sounds  come  to  us  from  the  right  or  left, 
the  explanation  of  the  ready  discrimination  which  is  then 
possible  with  pure  tones  is  not  so  easy  as  might  at  first 
appear.  We  should  be  inclined  to  think  that  the  sound 
was  heard  much  more  loudly  with  the  ear  that  is  turned 
towards  than  with  the  ear  that  is  turned  from  it,  and  that 
in  this  way  the  direction  was  recognised.  But  if  we  try 
the  experiment,  we  find  that  at  any  rate  with  notes  near 
the  middle  of  the  musical  scale,  the  difference  of  loudness 
is  by  no  means  so  very  great.  The  wave-lengths  of  such 
notes  are  long  enough  in  relation  to  the  dimensions  of  the 
head  to  forbid  the  formation  of  anything  like  a  sound 
shadow  in  which  the  averted  ear  might  be  sheltered. 

In  concluding  this  imperfedt  survey  of  recent  progress  in 
physics,  I  must  warn  you  emphatically  that  much  of  great 
importance  has  been  passed  over  altogether.  I  should 
have  liked  to  speak  to  you  of  those  far  reaching  specu¬ 
lations,  especially  associated  with  the  name  of  Maxwell, 
in  which  light  is  regarded  as  a  disturbance  in  an  electro¬ 
magnetic  medium.  Indeed,  atone  time,  I  had  thought  of 
taking  the  scientific  work  of  Maxwell  as  the  principal 
theme  of  this  address.  But,  like  most  men  of  genius, 
Maxwell  delighted  in  questions  too  obscure  and  difficult 
for  hasty  treatment,  and  thus  much  of  his  work  could 
hardly  be  considered  upon  such  an  occasion  as  the 
present.  His  biography  has  recently  been  published,  and 
should  be  read  by  all  who  are  interested  in  science  and  in 
scientific  men.  His  many-sided  character,  the  quaintness 
of  his  humour,  the  penetration  of  his  intellect,  his  simple 
but  deep  religious  feeling,  the  affection  between  son  and 
father,  the  devotion  of  husband  to  wife,  all  combine  to 
form  a  rare  and  fascinating  picture.  To  estimate  rightly 
his  influence  upon  the  present  state  of  science,  we  must 
regard  not  only  the  work  that  he  executed  himself,  impor¬ 
tant  as  that  was,  but  also  the  ideas  and  the  spirit  which  he 
communicated  to  others.  Speaking  for  myself  as  one  who 
in  a  special  sense  entered  into  his  labours,  I  should  find 
it  difficult  to  express  adequately  my  feeling  of  obligation. 
The  impress  of  his  thoughts  maybe  recognised  in  much  of 
the  best  work  of  the  present  time.  As  a  teacher  and 
examiner  he  was  well  acquainted  with  the  almost  universal 
tendency  of  uninstrudled  minds  to  elevate  phrases  above 
things  :  to  refer,  for  example,  to  the  principle  of  the  con¬ 
servation  of  energy  for  an  explanation  of  the  persistent 
rotation  of  a  fly-wheel,  almost  in  the  style  of  the  doctor 
in  “  Le  Malade  Imaginaire,”  who  explains  the  fact  that 
opium  sends  you  to  sleep  by  its  soporific  virtue. 
Maxwell’s  endeavour  was  always  to  keep  the  facts  in  the 
foreground,  and  to  his  influence,  in  conjunction  with  that 
of  Thomson  and  He'mholtz,  is  largely  due  that  elimination 
of  unnecessary  hypothesis  which  is  one  of  the  distinguish¬ 
ing  characteristics  of  the  science  of  the  present  day. 

In  speaking  unfavourably  of  superfluous  hypothesis,  let 
me  not  be  misunderstood.  Science  is  nothing  without 
generalisations.  Detached  and  ill-assorted  facts  are  only 
raw  material,  and  in  the  absence  of  a  theoretical  solvent, 
have  but  little  nutritive  value.  At  the  present  time  and 
in  some  departments,  the  accumulation  of  material  is  so 
rapid  that  there  is  danger  of  indigestion.  By  a  fiction  as 
remarkable  as  any  to  be  found  in  law,  what  has  once  been 
published,  even  though  it  be  in  the  Russian  language,  is 
usually  spoken  of  as  “known,”  and  it  is  often  forgotten 
that  the  re-discovery  in  the  library  may  be  a  more  difficult 
and  uncertain  process  than  the  first  discovery  in  the  labor¬ 
atory.  In  this  matter  we  are  greatly  dependent  upon 
annual  reports  and  abstracts,  issued  principally  in  Ger¬ 
many,  without  which  the  search  for  the  discoveries  of  a 
little-known  author  would  be  well-nigh  hopeless.  Much 
useful  work  has  been  done  in  this  direction  in  connection 
with  our  Association.  Such  critical  reports  as  those  upon  I 
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Hydro-dynamics,  upon  Tides,  and  upon  Spectroscopy 
guide  the  investigator  to  the  points  most  requiring  atten¬ 
tion,  and  in  discussing  past  achievements  contribute  in  no 
small  degree  to  future  progress.  But  though  good  work 
has  been  done,  much  yet  remains  to  do. 

If,  as  is  sometimes  supposed,  science  consisted  in 
nothing  but  the  laborious  accumulation  of  facts,  it  would 
soon  come  to  a  stand-still,  crushed,  as  it  were,  under  its 
own  weight.  The  suggestion  of  a  new  idea,  or  the  detec¬ 
tion  of  a  law,  supersedes  much  that  had  previously  been 
a  burden  upon  the  memory,  and  by  introducing  order  and 
coherence  facilitates  the  retention  of  the  remainder  in  an 
available  form.  Those  who  are  acquainted  with  the 
writings  of  the  older  electricians  will  understand  my 
meaning  when  I  instance  the  discovery  of  Ohm’s  law  as  a 
step  by  which  the  science  was  rendered  easier  to  under¬ 
stand  and  to  remember.  Two  processes  are  thus  at  work 
side  by  side,  the  reception  of  new  material  and  the 
digestion  and  assimilation  of  the  old  ;  and  as  both  are 
essential,  we  may  spare  ourselves  the  discussion  of  their 
relative  importance.  One  remark,  however,  should  be 
made.  The  work  which  deserves,  but  I  am  afraid  does 
not  always  receive,  the  most  credit  is  that  in  which  dis¬ 
covery  and  explanation  go  hand  in  hand,  in  which  not 
only  are  new  facts  presented,  but  their  relation  to  old 
ones  is  pointed  out. 

In  making  oneself  acquainted  with  what  has  been  done 
in  any  subjedl,  it  is  good  policy  to  consult  first  the  writers 
of  highest  general  reputation.  Although  in  scientific 
matters  we  should  aim  at  independent  judgment,  and  not 
rely  too  much  upon  authority,  it  remains  true  that  a  good 
deal  must  often  be  taken  upon  trust.  Occasionally  an 
observation  is  so  simple  and  easily  repeated,  that  it 
scarcely  matters  from  whom  it  proceeds  ;  but  as  a  rule  it 
can  hardly  carry  full  weight  when  put  forward  by  a  novice 
whose  care  and  judgment  there  has  been  no  opportunity 
of  testing,  and  whose  irresponsibility  may  tempt  him  to 
“  take  shots,”  as  it  is  called.  Those  who  have  had 
experience  in  accurate  work  know  how  easy  it  would  be 
to  save  time  and  trouble  by  omitting  precautions  and 
passing  over  discrepancies,  and  yet,  even  without  dis¬ 
honest  intention,  to  convey  the  impression  of  conscien¬ 
tious  attention  to  details.  Although  the  most  careful  and 
experienced  cannot  hope  to  escape  occasional  mistakes, 
the  effective  value  of  this  kind  of  work  depends  much 
upon  the  reputation  of  the  individual  responsible  for  it. 

In  estimating  the  present  position  and  prospers  of 
experimental  science,  there  is  good  ground  for  encourage¬ 
ment.  The  multiplication  of  laboratories  gives  to  the 
younger  generation  opportunities  such  as  have  never 
existed  before,  and  which  excite  the  envy  of  those  who 
have  had  to  learn  in  middle  life  much  that  now  forms  part 
of  an  undergraduate  course.  As  to  the  management  of 
such  institutions  there  is  room  for  a  healthy  difference  of 
opinion.  For  many  kinds  of  original  work,  especially  in 
connection  with  accurate  measurement,  there  is  need  of 
expensive  apparatus ;  and  it  is  often  difficult  to  persuade 
a  student  to  do  his  best  with  imperfect  appliances  when 
he  knows  that  by  other  means  a  better  result  could  be 
attained  with  greater  facility.  Nevertheless  it  seems  to 
me  important  to  discourage  too  great  reliance  upon  the 
instrument  maker.  Much  of  the  best  original  work  has 
been  done  with  the  homeliest  appliances;  and  the  endea¬ 
vour  to  turn  to  the  best  account  the  means  that  may  be 
at  hand  develops  ingenuity  and  resource  more  than  the 
most  elaborate  determinations  with  ready-made  instru¬ 
ments.  There  is  danger  otherwise  that  the  experimental 
education  of  a  plodding  student  should  be  too  mechanical 
and  artificial,  so  that  he  is  puzzled  by  small  changes  of 
apparatus  much  as  many  school-boys  are  puzzled  by  a. 
transposition  of  the  letters  in  a  diagram  of  Euclid. 

From  the  general  spread  of  a  more  scientific  education,, 
we  are  warranted  in  expecting  important  results.  Just  as 
there  are  some  brilliant  literary  men  with  an  inability,  or 
at  least  a  distaste  practically  amounting  to  inability,  for 
scientific  ideas,  so  there  are  a  few  with  scientific  tastes. 
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whose  imaginations  are  never  touched  by  merely  literary 
studies.  To  save  these  from  intellectual  stagnation 
during  several  important  years  of  their  lives  is  something 
gained ;  but  the  thorough-going  advocates  of  scientific 
education  aim  at  much  more*  To  them  it  appears 
strange,  and  almost  monstrous,  that  the  dead  lan¬ 
guages  should  hold  the  place  they  do  in  general  educa¬ 
tion  ;  and  it  can  hardly  be  denied  that  their  supremacy  is 
the  result  of  routine  rather  than  of  argument. 

I  do  not,  myself,  take  up  the  extreme  position.  I 
doubt  whether  an  exclusively  scientific  training  would  be 
satisfactory ;  and  where  there  is  plenty  of  time  and  a 
literary  aptitude  I  can  believe  that  Latin  and  Greek  may 
make  a  good  foundation.  But  it  is  useless  to  discuss  the 
question  upon  the  supposition  that  the  majority  of  boys 
attain  either  to  a  knowledge  of  the  languages  or  to  an 
appreciation  of  the  writings  of  the  ancient  authors.  The 
contrary  is  notoriously  the  truth ;  and  the  defenders  of  the 
existing  system  usually  take  their  stand  upon  the  excel¬ 
lence  of  its  discipline.  From  this  point  of  view  there  is 
something  to  be  said.  The  laziest  boy  must  exert  him¬ 
self  a  little  in  puzzling  out  a  sentence  with  grammar  and 
dictionary,  while  instruction  and  supervision  are  easy  to 
organise  and  not  too  costly.  But  when  the  case  is  stated 
plainly,  few  will  agree  that  we  can  afford  so  entirely  to 
disregard  results.  In  after  life  the  intellectual  energies 
are  usually  engrossed  with  business,  and  no  further  oppor¬ 
tunity  is  found  for  attacking  the  difficulties  which  block 
the  gateways  of  knowledge.  Mathematics,  especially,  if 
not  learned  young,  are  likely  to  remain  unlearned.  I  will 
not  further  insist  upon  the  educational  importance  of  ma¬ 
thematics  and  science,  because  with  respect  to  them  I 
shall  probably  be  supposed  to  be  prejudiced.  But  of 
modern  languages  I  am  ignorant  enough  to  give  value  to 
my  advocacy.  I  believe  that  French  and  German,  if  pro¬ 
perly  taught,  which  I  admit  they  rarely  are  at  present, 
would  go  far  to  replace  Latin  and  Greek  from  a  disci¬ 
plinary  point  of  view,  while  the  actual  value  of  the  acqui¬ 
sition  would,  in  the  majority  of  cases,  be  incomparably 
greater.  In  half  the  time  usually  devoted,  without  success, 
to  the  classical  languages,  most  boys  could  acquire  a 
really  serviceable  knowledge  of  French  and  German. 
History  and  the  serious  study  of  English  literature,  now 
shamefully  neglected,  would  also  find  a  place  in  such  a 
scheme. 

There  is  one  objection  often  felt  to  a  modernised  edu¬ 
cation,  as  to  which  a  word  may  not  be  without  use.  Many 
excellent  people  are  afraid  of  science  as  tending  towards 
materialism.  That  such  apprehension  should  exist  is  not 
surprising,  for  unfortunately  there  are  writers,  speaking  in 
the  name  of  science,  who  have  set  themselves  to  foster  it. 
It  is  true  that  among  scientific  men,  as  in  other  classes, 
crude  views  are  to  be  met  with  as  to  the  deeper  things  of 
Nature;  but  that  the  life-long  beliefs  of  Newton,  of 
Faraday,  and  of  Maxwell  are  inconsistent  with  the  scien¬ 
tific  habit  of  mind,  is  surely  a  proposition  which  I  need 
not  pause  to  refute.  It  would  be  easy,  however,  to  lay 
too  much  stress  upon  the  opinions  of  even  such  distin¬ 
guished  workers  as  these.  Men  who  devote  their  lives  to 
investigation  cultivate  a  love  of  truth  for  its  own  sake, 
and  endeavour  instinctively  to  clear  up,  and  not,  as  is  too 
often  the  object  in  business  and  politics,  to  obscure  a  diffi¬ 
cult  question.  So  far  the  opinion  of  a  scientific  worker 
may  have  a  special  value  ;  but  I  do  not  think  that  he  has 
a  claim,  superior  to  that  of  other  educated  men,  to  assume 
the  attitude  of  a  prophet.  In  his  heart  he  knows  that 
underneath  the  theories  that  he  constructs  there  lie  contra¬ 
dictions  which  he  cannot  reconcile.  The  higher  mysteries 
of  being,  if  penetrable  at  all  by  human  intellect,  require 
other  weapons  than  those  of  calculation  and  experiment. 

Without  encroaching  upon  grounds  appertaining  to  the 
theologian  and  the  philosopher,  the  domain  of  natural 
science  is  surely  broad  enough  to  satisfy  the  wildest  ambi¬ 
tion  of  its  devotees.  In  other  departments  of  human  life 
and  interest,  true  progress  is  rather  an  article  of  faith  than 
a  rational  belief ;  but  in  science  a  retrograde  movement 


is,  from  the  nature  of  the  case,  almost  impossible.  In¬ 
creasing  knowledge  brings  with  it  increasing  power,  and 
great  as  are  the  triumphs  of  the  present  century,  we  may 
well  believe  that  they  are  but  a  foretaste  of  what  discovery 
and  invention  have  yet  in  store  for  mankind.  Encouraged 
by  the  thought  that  our  labours  cannot  be  thrown  away, 
let  us  redouble  our  efforts  in  the  noble  struggle.  In  the 
Old  World  and  in  the  New,  recruits  must  be  enlisted  to 
fill  the  place  of  those  whose  work  is  done.  Happy  should 
I  be  if,  through  this  visit  of  the  Association,  or  by  any 
words  of  mine,  a  larger  measure  of  the  youthful  activity 
of  the  West  could  be  drawn  into  this  service.  The  work 
may  be  hard,  and  the  discipline  severe;  but  the  interest 
never  fails,  and  great  is  the  privilege  of  achievement. 


RECENT  ESTIMATIONS  OF  THE  AMOUNT  OF 
SALICYLIC  ACID  IN  THE  CULTIVATED 
PANSY. 

By  Dr.  A.  B.  GRIFFITHS,  F.C.S.  (London  and  Paris), 
Lecturer  on  Metallurgy,  City  of  London  College,  &c. ;  and 

E.  C.  CONRAD,  F.O.S.  (London  and  Paris), 

Manager  and  Chemist  to  Betts  and  Co.'s  Works,  Bordeaux,  &c. 


Salicylic  acid  (C7H603)  was  first  discovered  as  a  product 
of  plant-life  in  certain  plants  by  Piria,  in  1838.  In  1844 
Gerhardt  and  Cahours  obtained  it  from  Gaultheria  pro- 
cumbens( Winter  green),  and  Professor  K.  Mandelin  has 
discovered  salicylic  acid  or  acids  of-the  C;iH2Jt_803  series 
in  the  different  varieties  of  violets  and  the  Violacere 
generally. 

Recently  we  have  determined  the  amount  of  salicylic 
acid  in  the  garden  pansy  with  the  following  results : — 


I.. 

The  leaves  yielded,  per  cent,  o-i32g 
The  stems  ,,  ,,  o-o852 

The  roots  ,,  ,,  o-053i 


II. 

0-1330 

0-0856 

0-0529 


While  the  flowers  gave  evidence  of  only  a  trace  of  this 
acid.  From  these  analyses  it  will  be  seen  that  the  leaves 
of  the  plant  contain  the  largest  amount  of  this  acid,  and 
the  flowers  the  smallest.  We  cut  several  thin  sediions  of 
the  leaves,  stem,  and  root,  and  examined  them  under  the 
highest  powers  of  the  microscope,  but  were  unable  to  dis¬ 
cover  any  crystals  of  salicylic  acid  in  the  cells,  &c.,  of  the 
plant,  whence  we  conclude  that  it  is  dissolved  in  the  cell- 
sap,  or  perhaps  the  protoplasm  itself. 

What  the  physiological  functions  of  this  organic  acid 
are  as  regards  the  life  of  the  plant  we  are  at  present 
unable  to  say,  nor  are  we  able  to  state  how  this  salicylic 
acid  is  formed  in  the  plant. 


REACTIONS  OF  QUININE,  NARCOTINE,  AND 
MORPHINE  WITH  BROMINE. 

By  ARNOLD  EILOART,  B.Sc. 

Quinine. — Professor  Vogel’s  red  colour  obtained  by  suc¬ 
cessive  addition  of  bromine  water,  potassium  ferrocyanide, 
and  borax  [Anal.  Zeits.,  xxiii.,  p.  78)  shows  1-60, oooth 
part  of  quinine.  Substitution  of  mercuric  cyanide  for  the 
ferrocyanide,  and  of  precipitated  chalk  for  the  borax 
extends  the  limit  to  1-500, oooth.  With  petroleum  spirit 
instead  of  mercuric  cyanide  the  limit  is  1-50, oooth ;  no  de- 
brominating  agent  being  used,  the  crimson’  appears  with 
weak  ammonia,  or  other  neutralising  agent,  e.g.,  zinc  oxide, 
but  the  limit  is  then  (with  chalk)  1-  15,000th  only. 

*  Attempts  to  isolate  the  red  body  failed;  dry  quinine  does  not  give 
it  with  dry  bromine  vapour,  but  takes  up  bromine  and  is  coloured 
orange;  addition  of  water  then  gives  the  crimson,  but  not  if  free 
bromine  is  first  removed. 


_AHugus?2  g,S.Si }  Determination 

The  rose-pink  obtained  by  Professor  Bloxam  (Chemical 
News,  xlvii.,  p.  215)  by  boiling  with  bromine  water,  shows 
1-15, oooth  part  in  acid  solutions  of  quinine;  addition  of 
chalk  before  the  bromine  extends  the  limit  to  1-50, oooth; 
a  strong  solution  will  then  become  violet  in  the  cold, 
changing  to  blue  when  heated,  and  becoming  again 
violet  with  more  bromine. 

When  a  neutral  solution  of  quinine  is  mixed  with 
bromine  in  excess,  boiled  till  after  the  excess  is  expelled, 
and  cooled,  a  beautiful  green  fluorescence  appears  when 
the  solution  contains  1-50, oooth  of  quinine. 

Narcotine.— If  narcotine  be  dissolved  in  HC1,  and 
bromine  added  in  slight  excess,  the  liquid  becomes  red 
when  neutralised  with  calcium  carbonate;  if  the  solution 
contains  more  than  i-ioooth  of  narcotine,  the  red  colour 
is  followed  by  violet  and  blue.  This  is  the  case  even 
when  the  solution  is  set  aside  for  some  time  after  adding 
the  bromine,  whereas  a  brominated  solution  of  quinine 
gives  no  colour  with  chalk  if  allowed  to  stand.  One  part 
of  narcotine  in  6000th  will  give  a  red  colour  in  this  way. 
The  colour  is  less  in  presence  of  tartaric  or  of  acetic  acid. 

Morphine. — When  a  solution  containing  morphine  is 
boiled  with  excess  of  bromine  water,  neutralised  with 
chalk,  and  again  boiled,  a  bright  red  colour  appears  if  the 
solution  contain  more  than  i-i2ooth  part  of  morphine. 
With  less  than  this  the  colour  is  orange  or  brown,  and  is 
bleached  by  more  bromine  Water.  By  dividing  the  neutral¬ 
ised  solution,  and  adding  a  drop  of  bromine  to  one  part, 
the  bleaching  was  perceptible  when  only  1-120, oooth  part 
of  morphine  was  present. 

Strychnine ,  cinchonine,  and  caffeine  gave  no  character¬ 
istic  reaction  with  bromine  and  chalk. 


DETERMINATION  OF  NITRIC  ACID  BY 
PRECIPITATION  AS  CINCHONAMINE  NITRATE. 

APPLICATION  OF  THIS  PROCESS  TO  THE 
DETERMINATION  OF  THE  NITRATES  CON¬ 
TAINED  IN  NATURAL  WATERS  AND  IN 
PLANTS. 

By  M.  ARNAUD. 


Cinchonamine  nitrate  is  almost  insoluble  in  water  acidfied 
with  from  10  to  15  per  cent  of  hydrochloric  acid.  It  is 
therefore  very  easy  to  detect  the  nitrates  qualitatively  by 
bringing  the  solution  to  this  condition.  But  for  an  exact 
determination  it  is  impossible  to  employ  this  means,  as,  in 
drying,  the  acid  becomes  concentrated,  and  finally  attacks 
not  only  the  paper  of  the  filter  but  the  cinchonamine 
nitrate  itself. 

After  many  attempts  the  author  has  succeeded  in  ob¬ 
taining  very  good  results  by  operating  as  follows 

The  liquid  containing  the  nitrates  is  neutralised  with 
soda  if  acid,  and  with  sulphuric  acid  if  alkaline,  the 
essential  point  being  to  obtain  neutrality.  The  chlorine 
of  the  chlorides,  if  any  are  present,  is  eliminated  with 
silver  acetate,  any  excess  of  the  latter  being  removed  by 
the  addition  of  a  few  drops  of  sodium  phosphate.  The 
filtrate  is  then  evaporated  almost  to  dryness  and  filtered 
anew  if  it  is  not  absolutely  clear,  acidulated  very  slightly 
with  a  drop  of  dilute  acetic  acid.  The  liquid  is  then  pre- 
cipitated  at  a  boil  with  a  hot  solution  of  cinchonamine 
sulphate.  Cinchonamine  nitrate  falls  down  immediately 
in  a  crystalline  state.  It  is  let  stand  for  twelve  hours  in  a 
cool  place.  It  is  then  brought  upon  a  filter  and  washed 
with  an  aqueous  solution  of  cinchonamine  nitrate,  satur¬ 
ated  at  the  temperature  of  the  atmosphere  so  as  to  remove 
any  cinchonamine  sulphate. 

The  objedt  of  this  method  of  washing  is  to  avoid  dis¬ 
solving  any  trace  of  the  cinchonamine  nitrate,  however 
slight.  Pure  water,  employed  instead,  would  dissolve 
about  2-ioooth  of  its  weight  of  the  cinchonamine  nitrate  . 


of  Nitric  A  cid. 


The  precipitate  is  dried  at  ioo°  and  weighed,  being  perfedtly 
pure. 

Cinchonamine  nitrate  has  the  formula, — 

CxgH24N20)N03H. 

Its  high  molecular  weight  is  advantageous  for  the  deter¬ 
mination  of  nitric  acid,  as  359  parts  cinchonamine  nitrate 
represent  54  parts  nitric  acid,  101  potassium  nitrate,  or  82 
parts  calcium  nitrate. 

In  this  manner  the  author  has  determined  the  nitric 
acid  contained  in  natural  waters  in  the  state  of  nitrates, 
probably  as  calcium  nitrate,  and  has  obtained  at  different 
times  perfectly  accordant  results.  For  well-waters  he 
evaporates  1  litre  of  the  sample  to  dryness,  takes  up  the 
residue  in  alcohol  at  40°  per  cent,  and  expels  the  alcohol 
by  evaporation  in  the  water-bath.  The  aqueous  solution 
resulting  from  this  treatment  contains  all  the  nitrates  as 
well  as  a  certain  quantity  of  chlorides.  The  analysis  is 
continued  as  indicated  above. 

For  determining  the  nitrates  contained  in  plants  the 
procedure  is  slightly  modified.  The  plant  is  triturated 
and  exhausted  with  boiling  water.  The  liquid  is  evapor¬ 
ated  to  the  consistence  of  an  extradt  and  re-dissolved  in 
alcohol  at  40  per  cent.  The  alcohol  is  expelled  by  evapor¬ 
ation  on  the  water-bath,  and  in  the  liquid  resulting  the 
chlorides  are  eliminated  by  the  addition  of  a  small  quantity 
of  neutral  lead  acetate,  any  small  excess  of  which  is  re¬ 
moved  by  means  of  a  few  drops  of  sodium  sulphate.  In 
the  filtrate  the  nitrates  are  determined  as  above. — Comptes 
Rendus. 


NOTICES  OF  BOOKS. 


Report  of  the  Metropolitan  Board  of  Works ,  1883. 

Very  much  of  the  matter  contained  in  this  report  is  not 
of  a  nature  which  can  fitly  come  under  our  notice.  There 
is  a  sedtion  on  “  Sewerage  and  Drainage  ”  but  it  deals 
merely  with  the  construction  of  sewers  and  does  not  enter 
upon  the  purification  of  the  sewage.  The  “  State  of  the 
Thames  ”  is  briefly  referred  to.  We  are  told  that  the 
Board  denies  the  charges  brought  concerning  the  pollution 
of  the  river.  Hence  it  would  appear  that  this  important 
body  is  still  satisfied  with  the  method  which  it  has  adopted 
for  dealing  with  the  sewage  of  the  metropolis. 

As  1  egards  the  gas  supply  we  notice  a  curious  concession 
to  the  Companies.  Sulphur,  during  the  months  from  April 
to  Odtober,  1883,  was  allowed  to  the  extent  of  17  grains  in 
100  feet.  “  From  Odtober  till  next  April  (1884)  the  maxi¬ 
mum  is  to  be  22  grains.’’  Why  the  standard  of  purity 
should  thus  be  reduced  it  is  not  easy  to  see. 

The  electric  light  is  very  briefly  touched  upon.  There 
is  a  complaint  that  on  the  Vidtoria  Embankment  and  on 
Waterloo  Bridge,  which  were  lighted  by  the  Jablochkoff 
Eledtric  Light  and  Power  Company,  “the  Board  has  on 
several  occasions  lately  had  to  complain  of  the  sudden  ex- 
tindtion  of  many  of  the  lights  during  the  hours  when  the 
company  is  bound  by  the  agreement  to  keep  them  shining.”' 

The  notice  of  the  water  supply,  though  expressing  dls- 
satisfadtion  with  existing  arrangements,  raises  no  question 
concerning  the  purity  of  the  water. 

It  appears  that  2718  diseased  animals  have  been  killed 
during  the  year  in  the  Metropolitan  distridt,  under  the 
provisions  of  the  “  Contagious  Diseases  Adt.”  An 
alarming  fadt  is  that  persons  still  drive  or  lead  glandered 
or  farcied  horses  through  the  streets,  to  the  public  danger. 
Ten  persons  have  been  convidted  of  this  offence,  and 
penalties  varying  from  5s.  (!)  to  £10  were  imposed.  As 
the  result  of  this  negligence  may  be  to  infedt  any  passer-by 
with  a  loathsome  and  incurable  disease,  it  seems  that  such 
penalties  do  not  err  on  the  side  of  severity. 


Oxidation  of  Mercury  Diethyl  with  Potassium  Per¬ 
manganate.— M.  Seidl.— The  result  of  the  readtion  is 
ethyl-mercuric  chloride.—  Journ.f.  Prakt.  Chemie. 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwis 

expressed. 

Justus  Liebig's  Annalen  der  Chemie, 

Vol.  223,  Part  3. 

Communications  from  the  Laboratory  of  the 
Technical  High  School  of  Stuttgart  on  Examin¬ 
ations  of  Wax. — These  consist  of  a  memoir  by  Carl  Hell 
on  a  method  for  determining  the  molecular  weight  and 
the  atomicity  of  the  higher  fatty  alcohols  ;  and  a  paper 
by  H.  Stiirke  on  the  chemical  constituents  of  carnauba  wax. 
This  compound  contains  a  hydrocarbon  melting  at  59°  to 
59-5,  an  alcohol,  C26H53CH2OH,  melting  at  76°,  myricylic 
alcohol,  a  bi-acid  alcohol  melting  at  103-50,  an  ac|d> 
C23H47COOH,  isomeric  with  lignoceric  acid,  and  melting 
at  72,5°,  an  acid,  C26H53COOH,  identical  or  isomeric  with 
cerotic  acid,  and  an  oxy  acid  melting  at  103  '5°. 

Some  Reactions  of  Iodine  upon  Organic  Com¬ 
pounds  at  Elevated  Temperatures.  —  Bohuslaw 
Rayman  and  Karl  Preis. — At  250°  alcohol  ads  upon 
aromatic  compounds  in  such  a  manner  that  the  lateral 
catenae  are  separated  and  broken  up  into  methyls,  which 
latter  then  enter  the  nucleus  as  substituents. 

On  Tin  Bromides, — B.  Rayman  and  Karl  Preis. — The 
authors  have  examined  tin  dibromide,  a  crystalline, 
faintly  yellowish,  translucent  mass,  fusible  at  2i5'5°, 
specific  gravity  5'ii7.  It  is  partially  decomposed  by 
water,  forming  a  white  oxy-bromide.  The  aqueous  di¬ 
bromide  formed  by  the  action  of  warm  h>drobromic  acid 
upon  metallic  tin  forms  colourless  acicular  or  thin  pris¬ 
matic  crystals,  which  form  a  turbid  solution  in  water.  Tin 
tetra-bromide  is  a  white  substance  of  nacreous  lustre. 
When  melted  it  very  readily  dissolves  iodine  and  sulphur. 
The  tetra-bromide  dissolves  in  cold  water  without  decom¬ 
position,  but  on  heating,  stannic  acid  is  separated  out. 
Heated  tetra-bromide  absorbs  ammonia  energetically,  and 
is  converted  into  a  white  mass,  SnBr42NH3,.  Tin 
bromide  hydrobromate  was  obtained  during  the  adtion  of 
tin  tetrabromide  and  bromine  upon  alcohols.  The 
authors  describe  its  sodium,  calcium,  strontium,  magne¬ 
sium,  manganese,  iron,  nickel,  and  cobalt  salts.  They 
have  also  studied  the  oxy-bromides. 

Communications  from  the  Chemical  Laboratory  of 
the  University  of  Jena. — These  consist  of  a  memoir  on 
the  polysulphides  of  sodium,  by  Dr.  H.  Bottger ;  three 
others,  by  the  same  author  respedtively  on  the  constitution 
of  the  alkaline  polysulphides,  on  the  adtion  of  sulphur 
upon  sodium  mercaptide,  and  on  sulphethyl  ;  a  paper  by 
Dr.  Hugo  Prinz  on  the  constitution  of  sulphur  chloride, 
and  one  by  the  same  author  on  experiments  on  combining 
sulphur  with  sulphur.  The  result  reached  in  this  last 
paper  is  that  no  such  combination  is  formed  by  the  re¬ 
ciprocal  adtion  of  compounds  from  which  such  a  result 
might  be  expedted,  but  that  the  sulphur  oxy-chlorides  are 
so  decomposed  in  contadt  with  other  sulphur  compounds 
as  if  the  residue,  SC14,  was  contained  in  them. 

Journal  fur  Praktische  Chemie. 

New  Series,  Vol.  xxix.,  Part  3. 

Quantitative  Determination  of  Morphine  in  Opium. 
— H.  von  Perger. — This  paper  will  be  inserted  at  length. 

Studies  on  Milk. — H.  Struve. — A  series  of  investiga¬ 
tions  on  human  milk. 

On  so-called  Rubean-Hydrogen. — R.  Wollner. — The 
compound  in  question,  C2N2H4S2,  is  formed  by  passing 
dry  cyanogen  gas  into  an  alcoholic  solution  of  sodium 
sulphhydrate.  The  author  considers  that  this  compound 
is  a  derivative  of  a  still  unknown  compound — thio-oxalic 
acid. 


A  Pneumatic  Trough  without  a  Shelf  and  with 
freely-suspended  Cylinders. — Dr.  F.  Gottschalk. — This 
apparatus  cannot  be  described  intelligibly  without  the 
accompanying  diagram. 

Oxy-base  of  Cyan-methine,  CeH8N20. — R.  Wollner. — 
This  base  is  obtained  by  the  adtion  of  nitrous  acid  upon 
cyan-methine  in  an  acetic  solution  when  hydroxyl  is  sub¬ 
stituted  for  the  amide. 

Adtion  of  Potassium  Permanganate  upon  Mercury 
Diphenyl. — -Robert  Otto. — A  corredtion  of  a  statement 
made  by  the  author  in  the  Annalen  der  Chemie  und  Phar- 
macie,  154,  p.  93. 

Trichlor-methyl-sulphon  Chloride. — G.  McGowan. — 
In  this  preliminary  communication  the  author  an¬ 
nounces  that  he  is  examining  in  what  manner  the  nature 
of  the  compounds  in  question  is  affedted  by  the  introduc¬ 
tion  of  one  or  more  atoms  of  chlorine.  Methyl-sulphon 
chloride  yields  with  ammonia  the  amide,  and  with  aniline 
the  anilide  of  methyl-sulphonic  acid. 

Remarks  on  the  Chemical  Constitution  of  Anthra- 
quinone,  Anthracene,  and  accompanyingCompounds. 
— E.  von  Meyer. — The  author  regards  anthraquinone  not 
as  a  diketone,  but  as  a  derivation  of  phthalide.  Numerous 
experimental  fadts  concerning  anthraquinone  are  in  per- 
fedt  harmony  with  the  view  that  anthraquinone  is  an 
orthophenylen-phthalide,  in  which  orthophenylen  takes 
the  place  of  two  atoms  hydrogen  of  the  phthalide. 

Vol.  xxix.,  Parts  4  and  5. 

Adtion  of  Reducing  Agents  upon  Ortho-nitro- 
phenoxyl-acetic  Acid. — Alexander  Thate. — The  best 
method  for  preparing  ortho-nitro-phenoxyl-acetic  acid  is 
to  heat  equivalent  quantities  of  ortho-nitro-phenol  sodium 
and  sodium  mono-chloracetate  to  100°  for  10  to  12  hours 
in  a  concentrated  aqueous  solution.  By  the  redudtion  of 
ortho-nitro-phenoxyl-acetic  acid  in  an  alkaline  solution  by 
means  of  sodium  amalgam,  there  are  obtained  in  succes¬ 
sion  azoxy-ortho-phenoxyl-acetic  acid,  azortho-phenyl- 
oxyl-acetic  acid,  hydrazo-ortho-phenoxyl-acetic  acid,  and 
ortho-amido-phenoxyl  acetic  acid.  By  the  redudtion  of 
ortho-nitro-phenoxyl-acetic  acid  with  iron-filings  and 
acetic  acid,  it  is  easy  to  obtain  ortho-amido-phenoxyl- 
acetic  anhydride,  but  not  the  azo-compounds  derivable 
from  ortho-nitro-phenoxyl-acetic  acid.  By  the  redudtion 
of  ortho-nitro-phenoxyl-acetic  acid  with  stannous  chloride 
in  a  hydrochloric  solution,  there  is  formed,  firstly  mono- 
chlor-ortho-amido-phenoxyl-acetic  anhydride,  and  along 
with  it,  especially  if  the  redudtion  is  imperfedt,  ortho- 
amido-phenoxyl-acetic  anhydride. 

A  Uranium  Mineral  from  Moss,  and  on  Naturally- 
occurring  Uranates  in  General. — C.  W.  Blomstrand. — 
The  mineral  in  question  is  found  in  the  felspar  quarries, 
near  Moss,  on  the  eastern  side  of  the  Christianiafjord. 
It  contains  nearly  81  per  cent  of  uranoso-uranic  oxide, 
along  with  038  of  the  cerium  earths,  and  2^42  of  the 
yttrium  earths. 

Electrolyses  and  Eledtro-syntheses. — E.  Drechsel. — 
The  author  has  studied  eledtrolyses  with  alternating  cur¬ 
rents,  employing  eledtrodes  of  different  metals,  and  the 
eledtro-synthesis  of  sulpho-phenol  ether.  The  produces 
obtained  are  in  part  the  same  as  those  formed  in  the  animal 
body  from  phenol,  the  ether-sulpbacids  of  phenol,  hydro- 
quinone,  and  pyrocatechin. 

Letter  of  a  Young  Chemist  to  the  Editor  of  the 
Journal. — An  anonymous  letter,  in  which  the  writer 
describes  his  conversion  from  the  strudtural  views  of 
Beyer.  He  says,  “  Rau’s  work  (“The  Theories  of  Modern 
Chemistry”)  has  changed  me  from  a  chemical  Saul  to  a 
chemical  Paul.  There  remains  for  me  now  the  task  of 
completely  freeing  myself  from  the  chains  of  modern 
strudtural  chemistry,  and  of  becoming,  as  I  have  resolved, 
a  zealous  disciple  of  classical  chemistry  as  planned  by 
Berzelius,  developed  by  Gay-Lussac,  Graham,  Liebig, 
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Chemical  Notices  from  Foreign  Sources . 


Wohler,  Bunsen,  &c.,  and  which  will  again  become  domi¬ 
nant  in  an  early  future.” 

Bulletin  de  la  Societe  Chimique  de  Paris. 

Vol.  xlii.,  No.  1,  July  5,  1884. 

On  certain  Double  Tungstates  of  Sodium  and  of 
the  Metals  of  the  Rare  Earths. — M.  A.  Hdgbom. — The 
author  has  prepared  these  salts  by  dissolving  the  oxides  in 
question  and  tungstic  acid  in  melting  sodium  tungstate, 
or  common  salt,  or  in  a  mixture  of  both.  All  the  salts 
described  are  insoluble  in  water.  Acids  attack  them  in 
the  cold  after  some  time.  Hydrochloric  acid,  if  concen¬ 
trated,  decomposes  them  perfectly.  The  author  has 
obtained  and  examined  the  double  tungstates  of  sodium 
and  didymium,  of  sodium  and  yttrium,  of  sodium  and 
cerium,  of  sodium  and  samarium,  of  sodium  and  erbium, 
and  of  sodium  and  thorium.  M.  Cleve  remarks  in  a  note, 
“  It  is  very  remarkable  that  all  these  double  salts,  in  spite 
of  their  different  compositions,  crystallise  in  the  same 
forms  or  in  the  form  of  scheelite  ;  this  latter  mineral  is 
also  isomorphous  with  fergusonite. 

No.  2, 1884. 

The  Decomposition  of  Sulphonic  Acids  by  means 
of  Hydrated  Sulphuric  Acid. — C.  Friedel  and  J.  M. 
Crafts. — The  sulphonic  acid,  or  one  of  its  salts,  is  mixed 
with  three  or  four  times  its  weight  of  sulphuric  acid  diluted 
with  about  one-third  its  weight  of  water  ;  a  thermometer 
is  placed  in  the  liquid  ;  a  current  of  steam  passed  into  the 
mixture,  which  is  then  heated  in  a  retort  up  to  the  point 
at  once  the  hydrocarbon  begins  to  separate.  The  decom¬ 
position  is  rapid  about  160°,  and  the  temperature  may  be 
raised  up  to  175V0  1S00. 

On  Bromo-nitrated  Camphor.— P.  Cazeneuve. — This 
compound  crystallises  from  boiling  alcohol  at  83  per  cent 
in  magnificent  prisms  of  an  intense  whiteness,  insoluble  in 
water,  very  soluble  in  ether,  and  melting  at  103°  to  104°. 
This  compound  is  lsevo-rotatory,  like  chloro-nitrated 
camphor  a. 

Combination  of  Gold  Chlorides  with  Phosphorus 
Chlorides.— L.  Lindet.— The  author  has  obtained  a  com¬ 
pound  of  aurous  chloride  and  phosphorus  which  crystal¬ 
lises  in  large  oblique  prisms,  perfectly  colourless.  Its 
composition  is  Au2C1PC13.  It  is  soluble  in  phosphorus 
proto-chloride;  neither  fusible  nor  volatile,  but  becomes 
decomposted  above  ioo°,  liberating  phosphorus  mono¬ 
chloride,  and  leaving  a  complex  residue  not  yet  examined. 
The  auric  compound,  Au2C13PC15,  appears  in  the  form 
of  a  light  flocculent  precipitate  formed  of  fine  micro¬ 
scopic  needles  of  a  citron  yellow. 

Readtion  of  Albumen  and  of  a  Synthetic  Nitro¬ 
genous  Colloid. — E.  Grimaux. — A  solution  of  an  amido- 
benzoic  colloid  prepared  by  the  author  gives  almost  exadtly 
the  same  reactions  as  a  1  per  cent  solution  of  albumen. 
The  chief  difference  is  that  the  amido-benzoic  compound 
is  precipitated  by  acetic  acid,  whilst  that  of  albumen  is  not. 
The  author  remarks  that  the  fadts  obtained  demonstrate 
the  error  of  physiologists  who  maintain  that  the  substances 
of  the  greatest  importance  for  life  no  longer  present  the 
character  of  chemical  compounds.  The  author’s  researches 
on  the  contrary  prove  that  the  albumenoids  owe  their 
complex  reactions  to  their  character  as  colloidal  bodies; 
they  are  chemical  species  or  mixtures  of  species,  which, 
when  once  removed  from  the  living  organism,  obey 
physico-chemical  laws. 

Composition  of  the  Saline  Mineral  Water  of  Salies- 
du-Salat. — P.  Sabatier. — This  water  approaches  in  com¬ 
position  that  of  the  Mediterranean,  from  which'it  is  dis¬ 
tinguished  by  a  greater  quantity  of  sulphates  and  a 
smaller  proportion  of  bromides  and  iodides. 

Water-Glass,  or  Soluble  Silicates  of  Soda 

and  Potash,  in  large  or  small  quantities,  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY'S  Ardwick  Chemical 
Works  Manchester.  * 
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Professor— W.  RAMSAY,  Ph.D. 

Lecturer-SYDNEY  YOUNG,  D.Sc. 

The  SESSION  1884-85  begins  on  7th  OCTOBER.  Ledtures  on 
Inorganic,  Organic,  Advanced,  and  Technical  Chemistry  will  be 
delivered  during  the  Session.  The  Laboratories  are  fitted  with  the 
most  recent  improvements  for  the  study  of  Pradtical  Chemistry  in 
all  its  branches.  In  the  evening,  Ledtures  on  Inorganic  Chemistry 
at  reduced  fees  are  delivered;  and  a  Special  Course  of  Ledtures  on 
Technical  Chemistry  is  also  given,  with  the  co-operation  of  the 
Worshipful  Company  of  Clothworkers.  A  Correspondence  Class 
especially  adapted  for  those  engaged  in  the  Clothworking  and  Dyeing 
Industries  will  begin  in  Odtober.  Several  Scholarships  are  tenable 
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post  is.  3d.)  For  prospedtus  and  further  information  apply  to  the 
Registrar. 


THE  MASON  COLLEGE,  BIRMINGHAM. 

L  SESSION  1884-85. 


FACULTIES  OF  SCIENCE  AND  ARTS. 


The  SESSION  will  commence  on  FRIDAY,  the  3rd  of  OCTOBER 
NEXT. 

All  departments  of  the  College  are  open  to  both  sexes  on  the  same 
terms.  Special  arrangements  are  made  for  the  convenience  of  ladies. 

Syllabuses  containing  full  information  as  to  Admission  of  Students, 
Courses  of  In-trudtion,  Fees,  Entrance  and  other  Scholarships,  &c., 
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A  COMPLETE  COURSE  OF  TECHNOLOGICAL  CHE¬ 
MISTRY,  extending  over  three  or  four  years,  is  given  at  the  College. 
It  offers  to  Students  intending  to  devote  themselves  more  especially 
to  Applied  Chemistry  a  thorough  training  in  three  branches  of  in- 
strudtion  which  form  the  scientific  foundation  of  the  subjedt. 

The  College  Certificate  is  granted  to  Students  on  the  successful 
completion  of  the  Course. 

Syllabuses  of  the  Course,  containing  particulars  of  the  several 
Classes,  Fees,  &c.,  will  be  forwarded  on  application. 

J.  HOLME  NICHOLSON,  Registrar. 


'THE  LONDON  HOSPITALand  MEDICAL 

COLLEGE,  Mile  End,  E.— The  SESSION  1884-5  will 
commence  on  Wednesday,  Odtober  1st,  1884,  when  the  Prizes  lor  the 
past  Session  and  the  Nursing  Probationers’  Prizes  will  be  distributed 
at  8  p.m.,  by  the  Right  Hon.  the  Lord  Mayor,  M.P.,  accompanied  by 
the  Lady  Mayoress.  There  will  be  a  Conversazione,  to  which  al  past 
and  present  students  are  invited.  FOUK  ENTRANCE  SCHOLAR¬ 
SHIPS  value  £60,  £40,  £30,  and  £20,  will  be  offered  for  competition 
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and  one  Accoucheurship  ;  Two  Dressers  and  Two  Maternity  Pupils 
also  reside  in  the  Hospital.  Special  entries  may  be  made  for  Medical 
and  Surgical  Pradtice.  The  London  Hospital  is  now  in  diredt  com¬ 
munication  by  rail  and  tram  with  all  pa  ts  of  the  Metropolis,  and  the 
Metropolitan,  Distridt,  East  London,  and  South-Eastern  Railways 
have  stations  within  a  minute’s  walk  of  the  H  spital  and  College. 

For  prospedtus  and  particulars  apply  personally  or  by  letter  to 
Mile  End,  E.  MUNRO  SCOTT,  Warden. 
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ADDRESS  TO  THE  CHEMICAL  SECTION 

OF  THE 

BRITISH  ASSOCIATION. 

By  Prof.  HENRY  ENFIELD  ROSCOE,  PhD.,  LLD  F  R  S 
F.C.S.,  President  of  the  Sedtion. 


W  ith  the  death  of  Berzelius  in  1848  ended  a  well-marked 
epoch  in  the  history  of  our  science  ;  with  that  of  Dumas— 
and,  alas  !  that  of  Wurtz— also— in  1884  closes  a  second. 
It  may  not  perhaps  be  unprofitable  on  the  present  occasion 
to  glance  at  some  few  points  in  the  general  progress  which 
cnemistry  has  made  during  this  period,  and  thus  to  con¬ 
trast  the  position  of  the  science  in  the  “  sturm  and  dran°-  ” 
year  of  1848,  with  that  in  the  present,  perhaps,  quieter 
period. 

The  diffeiences  between  what  may  properly  be  termed 
the  Berzelian  era  and  that  with  which  the  name  of  Dumas 
will  for  evei  be  associated  show  themselves  in  many  ways, 
but  in  none  more  markedly  than  by  the  distindt  views 
entertained  as  to  tne  nature  of  a  chemical  compound. 

According  to  the  older  notions,  the  properties  of  com¬ 
pounds  are  essentially  governed  by  the  qualitative  nature 
of  their  constituent  atoms,  which  were  supposed  to  be  so 
ai ranged  as  to  form  a  binary  system.  Under  the  new 
ideas,  on  the  other  hand,  it  is  mainly  the  number  and 
arrangement  of  .the  atoms  within  the  molecule  which 
legulate  the  characteristics  of  the  compound,  which  is  to 
be  looked  on  not  as  built  up  of  two  constituent  groups  of 
atoms,  but  as  forming  one  group. 

,  Amongst  those  who  successfully  worked  to  secure  this 
impor  tant  change  of  view  on  a  fundamental  question  of 
chemical  theory,  the  name  of  Dumas  himself  must  first  be 
mentioned,  and,  following  upon  him,  the  great  chemical 
twin-brethren  Laurent  and  Gerhardt,  who,  using  both  the 
arguments  of  test-tube  and  of  pen  in  opposition  to  the 
prevailing  views,  gradually  succeeded,  though  scarcely 
during  the  lifetime  of  the  first,  in  convincing  chemists  that 
the  condition  of  things  could  hardly  be  a  healthy  one 
when  chemistry  was  truly  defined  “  as  the  science  of 
bodies  which  do  not  exist.”  For  Berzelius,  adhering  to 
his  pieconceived  notions,  had  been  forced  by  the  pressure 
of  new  discovery  into  the  adoption  of  formula;  which 
gradually  became  more  and  more  complicated,  and 
led  to  more  and  more  doubtful  hypotheses,  until  his 
followers  at  last  could  barely  succeed  in  building  up  the 
original  radical  from  its  numerous  supposed  component 
parts.  Such  a  state  of  things  naturally  brought  about  its 
own  cure,  and  the  unitary  formula:  of  Gerhardt  began  to  be 
generally  adopted. 

It  was  not,  however,  merely  as  an  expression  of  the 
nature  of  the  single  chemical  compound  that  this  chano-e 
was  beneficial,  but,  more  particularly,  because  it  laid  open 
the  general  analogies  of  similarly  constituted  compounds, 
and  placed  fadt  as  the  touchstone  by  which  the  consti¬ 
tution  of  these  allied  bodies  should  be  ascertained.  Indeed 
Gerhardt,  in  1852,  gave  evidence  of  the  truth  of  this  in  his 
weh-known  theory  of  types,  according  to  which,  organic 
compounds  of  ascertained  constitution  can  be  arranged 
under  the  four  types  of  hydrogen,  hydrochloric  acid,  water, 
and  ammonia,  and  of  which  it  is,  perhaps,  not  too  much 
t°,say  that  Jt  has>  m°re  than  any  other  of  its  time,  con¬ 
tributed  to  the  clearer  understanding  of  the  relations 
existing  amongst  chemical  compounds. 

Another  striking  difference  of  view  between  the  chemis¬ 
try  of  the  Lerzelian  era  and  that  of  what  we  sometimes 
term  the  modern  epoch  is  illustrated  by  the  so-galled  sub- 


owUhTM  •  umas’  t0,  whom  we  owe  this  theory, 
showed  that  chlorine  can  take  the  place  of  hydrogen  in 

many  compounds,  and  that  the  resulting  body  possesses 
characters  similar  to  the  original.  Berzelius  opposed  this 
view,  insisting  that  the  essential  differences  between  these 
two  elements  rendered  the  idea  of  a  substitution  impos¬ 
sible,  and  notwithstanding  the  powerful  advocacy  of 
Liebig,  and  the  discovery  by  Melsens  of  reverse  substitu¬ 
tions  (that  is  the  re-formation  of  the  original  compound 
from  its  substitution-produCt),  Berzelius  remained  to  the 
end  unconvinced,  and  that  which  was  in  reality  a  confir¬ 
mation  of  his  own  theory  of  compound  radicals,  which 
as  Liebig  says,  “  illumined  many  a  dark  chapter  in  organic 
chemistry,  was  looked  upon  him  as  an  error  of  the 
eepest  dye.  Ibis  inability  of  many  minds  to  see  in  the 
discoveries  of  others  confirmation  of  their  own  views  is 
not  uncommon  ;  thus  Dalton,  we  may  remember,  could 
never  bring  himself  to  admit  the  truth  of  Gay-Lussac’s 
laws  of  gaseous  volume-combination,  although  as 
Berzelius  very  truly  says,  if  we  write  atom  for  volume  and 
consider  the  substance  in  the  solid  state  in  place  of  the 
state  of  gas,  the  discovery  of  Gay-Lussac  is  seen  to  be  one 
ot  the  most  powerful  arguments  in  favour  of  Dalton’s 
hypothesis. 

But  there  is  another  change  of  view,  dating  from  the 
commencement  of  the  Dumas  epoch,  which  has  exerted  an 
influence  equal,  if  not  superior,  to  those  already  named  on 
the  progiess  of  our  science.  The  relative  weights  of  the 
ultimate  particles,  to  use  Dalton’s  own  words,  which  up  to 
t.  1S  tln)e  been  generally  adopted  by  chemists,  were 
the  equivalent  weights  of  Dalton  and  Wollaston,  repre¬ 
senting,  in  the  case  of  oxygen  and  hydrogen,  the  propor¬ 
tions  in  which  these  elements  combine,  viz.,  as  8  to  1. 
The  great  Swedish  chemist  at  this  time  stood  almost  alone 
m  supporting  another  hypothesis:  for,  founding  his  argu- 
me  j1  i°n  s*mP^e  ^aws  of  volume-combination  enunci¬ 
ated  by  Gay-Lussac,  he  asserted  that  the  true  atomic 
weights  are  to  be  represented  by  the  relations  existing  be- 
tween  equal  volumes  of  the  two  gases,  viz.,  as  16  to  1. 
btdl  these  views  found  no  favour  in  the  eyes  of  chemists 
until  Gerhardt,  in  1843,  proposed  to  double  the  equivalent 
weights  of  oxygen,  sulphur,  and  carbon,  and  then  the  op¬ 
position  which  this  suggestion  met  with  was  most  intense, 
Berzelius  himself  not  even  deigning  to  mention  it  in  his 
annual  account  of  the  progress  of  the  science,  thus  proving 
the  truth  of  his  own  words:  “That  to  hold  an  opinion 
habitually  often  leads  to  such  an  absolute  convi&ion  of  its 
truth  that  its  weak  points  are  unregarded,  and  all  proofs 
against  it  ignored.”  Nor  were  these  views  generally 
adopted  by  chemists  until  Cannizaro,  in  1858,  placed  the 
whole  subject  on  its  present  firm  basis  by  clearly  distin¬ 
guishing  between  equivalent  and  molecular  weights 
showing  how  the  atomic  weights  of  the  constituent  ele¬ 
ments  are  derived  from  the  molecular  weights  of  then- 
volatile  compounds  based  upon  the  law  of  Avogadro  and 
Ampere,  or  where,  as  is  the  case  with  many  metals,  no 
compounds  of  known  vapour-density  exist,  how  the  same 
result  may  be  ascertained  by  the  help  of  the  specific  heat 
of  the  element  itself.  Remarkable  as  it  may  appear,  it  is 
nevertheless  true  that  it  is  in  the  country  of  their  birth 
that  Gerhardt’s  atomic  weights  and  the  consequent  atomic 
nomenclature  have  met  with  most  opposition,  so  much  so 
that  within  a  year  or  two  of  the  present  time  there  was 
not  a  single  course  of  leftures  delivered  in  Paris  in  which 
these  were  used. 

d  he  theory  of  organic  radicals,  developed  by  Liebig  so 
long  ago  as  1834,  received  numerous  experimental  confir¬ 
mations  in  succeeding  years.  Bunsen’s  classical  research 
on  cacodyl,  proving  the  possibility  of  the  existence  of 
metallo-organic  radicals  capable  of  playing  the  part  of  a 
metal,  and  the  isolation  of  the  hydrocarbon  ethyl  by  Frank- 
land  in  1849,  laid  what  the  supporters  of  the  theory  deemed 
the  final  stone  in  the  structure. 

The  fusion  of  the  radical  and  type  theories,  chiefly 
effetted^  by  the  discovery  in  1849  of  the  compound 
ammonias  by  Wurtz,  brings  us  to  the  dawn  of  modern 
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chemistry.  Henceforward  organic  compounds  were  seen 
to  be  capable  of  comparison  with  simple  inorganic  bodies, 
and  hydrogen  not  only  capable  of  replacement  by  chlorine, 
or  by  metal,  but  by  an  organic  group  or  radical. 

To  this  period  my  memory  takes  me  back.  Liebig  and 
Giessen,  Wohler  in  Gottingen,  Bunsen  in  Marburg, 
Dumas,  Wurtz,  and  Laurent  and  Gerhardt  in  Paris,  were 
the  adtive  spirits  in  continental  chemistry.  In  our  own 
country,  Graham,  whose  memorable  researches  on  the 
phosphates  had  enabled  Liebig  to  found  his  theory. of 
polybasic  acids,  was  working  and  ledturing  at  University 
College,  London  ;  and  Williamson,  imbued  with  the  new 
dodtrines  and  views  of  the  twin  French  chemists,  had  just 
been  appointed  to  the  chair  of  practical  chemistry  in  the 
same  college  vacant  by  the  death  of  poor  Fownes.  At 
the  same  time  Plofmann,  in  whom  Liebig  found  a  spirit 
as  enthusiastic  in  the  cause  of  scientific  progress  as  his 
own,  bringing  to  England  a  good  share  of  the  Giessen  fire, 
founded  the  most  successful  school  of  chemistry  which 
this  country  has  yet  seen. 

At  the  Edinburgh  meeting  of  this  Association  in  1850, 
Williamson  read  a  paper  on  “  Results  of  a  Research  on 
.Etherification,”  which  included  not  only  a  satisfactory 
solution  of  an  interesting  and  hitherto  unexplained 
problem,  but  was  destined  to  exert  a  most  important  in¬ 
fluence  on  the  development  of  our  theoretical  views.  For 
he  proved,  contrary  to  the  then  prevailing  idea,  that  ether 
contains  twice  as  much  carbon  as  alcohol,  and  that  it  is 
not  formed  from  the  latter  by  a  mere  separation  of  the 
elements  of  water,  but  by  an  exchange  of  hydrogen  for 
ethyl,  and  this  fadt  being  in  accordance  with  Avogadro’s 
law  of  molecular  volumes,  could  only  be  represented  by 
regarding  the  molecule  of  water  as  containing  two  atoms 
of  hydrogen  to  one  of  oxygen,  one  of  the  former  being  re¬ 
placed  by  one  of  ethyl  to  form  alcohol,  and  the  two  of 
hydrogen  by  two  of  ethyl  to  form  ether.  Then  Williamson 
introduced  the  type  of  water  (subsequently  adopted  by 
Gerhardt)  into  organic  chemistry,  and  extended  our  views 
of  the  analogies  between  alcohols  and  acids,  by  pointing 
out  that  these  latter  are  also  referable  to  the  water-type, 
predicting  that  bodies  bearing  the  same  relations  to  the 
ordinary  acids  as  the  ethers  do  to  the  alcohols  must  exist, 
a  prediction  shortly  afterwards  (1852)  verified  by  Gerhardt’s 
discovery  of  the  anhydrides.  Other  results  followed  in 
rapid  succession,  all  tending  to  knit  together  the  frame¬ 
work  of  modern  theoretical  chemistry.  Of  these  the  most 
important  was  the  adoption  of  condensed  types,  of  com¬ 
pounds  constructed  on  the  type  of  two  and  three  molecules 
of  water,  with  which  the  names  of  Williamson  and  Odling 
are  connected,  culminating  in  the  researches  of  Brodie  on 
the  higher  alcohols,  of  Berthelot  on  glycerin,  and  of  Wurtz 
on  the  dibasic  alcohols  or  glycols ;  whilst,  in  another 
direction,  the  researches  of  Hofmann  on  the  compound 
amines  and  amides  opened  out  an  entirely  new  field, 
showing  that  either  a  part  or  the  whole  of  the  hydrogen 
in  ammonia  can  be  replaced  by  other  elements  or  elemen¬ 
tary  groups  without  the  type  losing  its  characteristic  pro¬ 
perties. 

Again,  in  1852,  we  note  the  first  germs  of  a  theory 
which  was  destined  to  play  an  all-important  part  in  the 
progress  of  the  science,  viz.,  the  doctrine  of  valency  or 
atomicity,  and  to  Frankland  it  is  that  we  owe  this  new 
departure.  Singularly  enough,  whilst  considering  the 
symmetry  of  construction  visible  amongst  the  inorganic 
compounds  of  nitrogen,  phosphorus,  arsenic,  and  anti¬ 
mony,  and  whilst  putting  forward  the  fact  that  the  com¬ 
bining  power  of  the  attracting  element  is  always  satisfied 
by  the  same  number  of  atoms,  he  does  not  point  out  the 
characteristic  tetrad  nature  of  carbon  ;  and  it  was  not 
until  1858  that  Couper  initiated,  and  Kekule,  in  the  same 
year,  thoroughly  established  the  doctrine  of  the  linking  of 
the  tetrad  carbon  atoms,  a  doctrine  to  which,  more  than  to 
any  other,  is  due  the  extraordinary  progress  which 
organic  chemistry  has  made  during  the  last  twenty  years, 
a  progress  so  vast,  that  it  is  already  found  impossible  for 
one  individual,  even  though  he  devote  his  whole  time  and 


energies  to  the  task,  to  master  all  the  details,  or  make 
himself  at  home  with  the  increasing  mass  of  new  fadts 
which  the  busy  workers  in  this  field  are  daily  bringing 
forth. 

The  subject  of  the  valency  of  the  elements  is  one  which, 
since  the  year  above  referred  to,  has  given  chemists  much 
food  for  discussion,  as  well  as  opportunity  for  experimental 
work.  But  whether  we  range  ourselves  with  Kekule,  who 
supports  the  unalterable  character  of  the  valency  of  each 
element,  or  with  Frankland,  who  insists  on  its  variability, 
it  is  now  clear  to  most  chemists  that  the  hard  and  fast 
lines  upon  which  this  theory  was  supposed  to  stand  can¬ 
not  be  held  to  be  secure.  For  if  the  progress  of  investi¬ 
gation  has  shown  that  it  is  impossible  in  many  instances 
to  affix  one  valency  to  an  element  which  forms  a  large 
number  of  different  compounds,  it  is  also  equally  impossible 
to  look  on  the  opposite  view  as  tending  towards  progress, 
inasmuch  as  to  ascribe  to  an  element  as  many  valencies  as 
it  possesses  compounds  with  some  other  element,  is  only 
expressing  by  circuitous  methods  what  the  old  Daltonian 
law  of  combination  in  multiple  proportions  states  in  simple 
terms.  Still  we  may  note  certain  generally-accepted  con¬ 
clusions  :  in  the  first  place  that  of  the  existence  of  non- 
saturated  compounds  both  inorganic  and  organic,  as 
carbon-monoxide  on  the  one  hand,  and  malic  and  citra- 
conic  acids  on  the  other.  Secondly,  that  the  valency  of  an 
element  is  not  only  dependent  upon  the  nature  of  the  ele¬ 
ment  with  which  it  combines,  but  that  this  valency  is  a 
periodic  function  of  the  atomic  weight  of  the  other  com¬ 
ponent.  Thus  the  element  of  the  chlorine  group  are 
always  monads  when  combined  with  positive  elements  or 
radicals,  but  triad,  pentad,  and  heptad  with  negative  ones. 
Again,  the  elements  of  the  sulphur  group  are  dyads  in  the 
first  case,  but  tetrad  and  hexad  in  the  second.  The  peri¬ 
odicity  of  this  property  of  the  atoms,  increasing  and  again 
diminishing,  is  clearly  seen  in  such  a  series  as — 

AgClj,  CdCl2,  InCl3,  SnCl4,  SbH3,  TeH2,  IH, 

as  well  as  in  the  series  of  oxides.  The  difficulties  which 
beset  this  subject  may  be  judged  of  by  the  mention  of  a 
case  or  two  : — Is  vanadium  a  tetrad  because  its  highest 
chloride  contains  four  atoms  of  chlorine  ?  What  are  we 
to  say  is  the  valency  of  lead  when  one  atom  unites  with 
four  methyls  to  form  a  volatile  produdt,  and  yet  the 
vapour-density  of  the  chloride  shows  that  the  molecule 
contains  one  of  metal  to  two  of  chlorine  ?  Or,  how  can 
our  method  be  said  to  determine  the  valency  of  tungsten 
when  the  hexchloride  decomposes  in  the  state  of  vapour, 
and  the  penta-chloride  is  the  highest  volatile  stable  com¬ 
pound  ?  How  again  are  we  to  define  the  point  at  which  a 
body  is  volatile  without  decomposition  ?— thus  sulphur 
tetra-chloride,  one  of  the  most  unstable  of  compounds, 
can  be  vapourised  without  decomposition  at  all  temper¬ 
atures  below  -220,  whilst  water,  one  of  the  most  stable 
of  known  compounds,  is  dissociated  into  its  elements  at 
the  temperature  of  melting  platinum. 

But,  however,  many  doubts  may  have  been  raised  in 
special  instances  against  a  thorough  application  of  the 
law  of  valency,  it  cannot  be  denied  that  the  general  re¬ 
lations  of  the  elements  which  this  question  of  valency  has 
been  the  means  of  bringing  to  light  are  of  the  highest 
importance,  and  point  to  the  existence  of  laws  of  nature 
of  the  widest  significance  ;  I  allude  to  the  periodic  law  of 
the  elements  first  foreshadowed  by  Newlands,  but  fully 
developed  by  Mendeleeff  and  Lothar  Meyer.  Guided  by 
the  principle  that  the  chemical  properties  of  the  elements 
are  a  periodic  fundtion  of  their  atomic  weights,  or  that 
matter  becomes  endowed  with  analogous  properties  when 
the  atomic  weight  of  an  element  is  increased  by  the  same 
or  nearly  the  same  number,  we  find  ourselves  for  the  first 
time  in  possession  of  a  key  which  enables  us  to  arrange 
the  hitherto  disjectd  membra  of  our  chemical  household  in 
something  like  order,  and  thus  gives  us  means  of  indi¬ 
cating  the  family  resemblances  by  which  these  elements 
are  characterised. 

And  here  we  may  congratulate  ourselves  on  the  fadt 
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that,  by  the  recent  experiments  of  Brauner,  and  of  Nilson 
and  Pettersen  respectively,  tellurium  and  beryllium,  two 
of  the  hitherto  outstanding  members,  have  been  induced 
to  join  the  ranks,  so  that  at  the  present  time  osmium  is 
the  only  important  defaulter  amongst  the  sixty-four  ele¬ 
ments,  and  few  persons  will  doubt  that  a  little  careful 
attention  to  this  case  will  remove  the  stigma  which  yet 
attaches  to  its  name.  But  this  periodic  law  makes  it 
possible  for  us  to  do  more  ;  for  as  the  astronomer,  by  the 
perturbations  of  known  planets,  can  predict  the  existence 
of  hitherto  unknown  ones,  so  the  chemist,  though,  of 
course,  with  much  less  satisfactory  means,  has  been  able 
to  predict  with  precision  the  properties,  physical  and 
chemical,  of  certain  missing  links  amongst  the  elements, 
such  as  ekaluminium  and  ekaboron,  then  unborn,  but 
which  shortly  afterwards  became  well  known  to  us  in  the 
flesh  as  gallium  and  scandium.  We  must,  however,  take 
care  that  success  in  a  few  cases  does  not  blind  us  to  the 
fact  that  the  law  of  nature  which  expresses  the  relation 
between  the  properties  of  the  elements  and  the  value  of 
the  atomic  weights  is  as  yet  unknown  ;  that  many  of  the 
groupings  are  not  due  to  any  well-ascertained  analogy  of 
properties  of  the  elements,  and  that  it  is  only  because  the 
values  of  their  atomic  weights  exhibit  certain  regularities 
that  such  a  grouping  is  rendered  possible.  So,  to  quote 
Lothar  Meyer,  we  shall  do  well  in  this,  as  indeed  in  all 
similar  cases  in  science,  to  remember  the  danger  pointed 
out  in  Bacon’s  aphorism,  that  “  The  mind  delights  in 
springing  up  to  the  most  general  axioms,  that  it  may  find 
rest,  but  after  a  short  stay  here  it  disdains  experience,” 
.and  to  bear  in  mind  that  it  is  only  the  lawful  union  of 
hypothesis  with  experiment  which  will  prove  a  fruitful  one 
in  The  establishment  of  a  systematic  inorganic  chemistry 
which  need  not  fear  comparison  with  the  order  which  reigns 
in  the  organic  branch  of  our  science.  And  here  it  is  well 
to  be  reminded  that  complexity  of  constitution  is  not  the 
sole  prerogative  of  the  carbon  compounds,  and  that  before 
this  systematisation  of  inorganic  chemistry  can  be  effected 
we  shall  have  to  come  to  terms  with  many  compounds 
concerning  whose  constitution  we  are  at  present  wholly  in 
ignorance.  As  instances  of  such  I  would  refer  to  the 
finely  crystalline  phospho-molybdates,  containing  several 
hundred  atoms  in  the  molecule,  lately  prepared  by  Wolcott 
Gibbs. 

Arising  out  of  Kekule’s  theory  of  the  tetrad  nature  of 
the  carbon  atom,  came  the  questions  which  have  caused 
much  debate  among  chemists  :  (1)  Are  the  four  combining 
units  of  the  carbon  atom  of  equal  value  or  not  ?  and  (2) 
Is  the  assumption  of  a  dyad  carbon  atom  in  the  so-called 
non-saturated  compounds  justifiable  or  not  ?  The  answer 
to  the  first  of  these,  a  favourate  view  of  Kolbe’s,  is  given  in 
the  now  well-ascertained  laws  of  isomerism  ;  and  from  the 
year  1862,  when  Schorlemmer  proved  the  identity  of  the 
hydrides  of  the  alcohol  radicals  with  the  so-called  radicals 
themselves,  this  question  may  be  said  to  be  set  at  rest; 
for  Lossen  himself  admits  that  the  existence  of  his  singu¬ 
lar  isomeric  hydroxyl-amine  derivatives  can  be  explained 
otherwise  than  by  the  assumption  of  a  difference  between 
each  of  the  combining  units  of  nitrogen,  and  the  differences 
supposed  by  Schreiner  to  hold  good  between  the  methyl- 
ethyl  carbonic  ethers  have  been  shown  to  have  no  existence 
in  fad.  With  resped  to  the  second  point  the  reply  is  no 
less  definite,  and  is  recorded  in  the  fad,  amongst  others, 
that  ethylene  chlorhydrin  yields  on  oxidation  chloracetic 
acid,  a  readion  which  cannot  be  explained  on  the  hypo¬ 
thesis  of  the  existence  in  ethylene  of  a  dyad  carbon  atom. 

Passing  from  this  subjed,  we  arrive,-  by  a  process  of 
natural  seledion,  at  more  complicated  cases  of  chemical 
orientation — that  is,  given  certain  compounds  which 
possess  the  same  composition  and  molecular  formulae  but 
varying  properties,  to  find  the  difference  in  molecular 
strudure  by  which  such  variation  of  properities  is  deter¬ 
mined.  Problems  of  this  nature  can  now  be  satisfadorily 
solved,  the  number  of  possible  isomers  foretold,  and  this 
prediction  confirmed  by  experiment.  The  general  method 
adopted  in  such  an  experimental  enquiry  into  the  molecu- 
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lar  arrangement  or  chemical  constitution  of  a  given  com¬ 
pound  is  either  to  build  up  the  strudure  from  less  compli¬ 
cated  ones  of  known  constitution,  or  to  resolve  it  into  such 
component  parts.  Thus,  for  example,  if  we  wish  to  dis¬ 
criminate  between  several  isomeric  alcohols,  distinguishing 
the  ordinary  or  primary  class  from  the  secondary  or  tertiary 
class,  the  existence  of  which  was  predided  by  Kolbe  in 
1862,  and  of  which  the  first  member  was  prepared  by 
Friedel  in  1864,  we  have  to  study  their  produds  of  oxi¬ 
dation.  If  one  yields  an  acid  having  the  same  number  of 
carbon  atoms  as  the  alcohol,  it  belongs  to  the  first  class 
and  possesses  a  definite  molecular  strudure ;  if  it  splits  up 
into  two  distind  carbon  compounds,  it  is  a  secondary 
alcohol ;  and  if  three  carbon  compounds  result  from  its 
oxidation,  it  must  be  classed  in  the  third  category,  and  to 
it  belongs  a  definite  molecular  strudure,  different  from  that 
of  the  other  two. 

In  a  similar  way  orientation  in  the  much  more  compli¬ 
cated  aromatic  hydro-carbons  can  be  effeded.  This  class 
of  bodies  forms  the  nucleus  of  an  enormous  number  of 
carbon  compounds  which,  both  from  a  theoretical  and  a 
pradical  point  of  view,  are  of  the  highest  interest.  For 
these  bodies  exhibit  charaders  and  possess  a  constitution 
totally  different  from  those  of  the  so-called  fatty  sub¬ 
stances,  the  carbon  atoms  being  linked  together  more  in¬ 
timately  than  is  the  case  in  the  latter-named  group  of 
bodies.  Amongst  them  are  found  all  the  artificial  colouring 
matters,  and  some  of  the  most  valuable  pharmaceutical 
and  therapeutical  agents. 

The  discovery  of  the  aniline  colours  by  Perkin,  their 
elaboration  by  Hofmann,  the  synthesis  of  alizarin  by 
Graebe  and  Liebermann,  being  the  first  vegetable  colouring 
matter  which  has  been  artificially  obtained,  the  artificial 
produdion  of  indigo  by  Baeyer,  and  lastly  the  preparation 
by  Fischer,  of  kairine,  a  febrifuge  as  potent  as  quinine,  are 
some  of  the  well-known  recent  triumphs  of  modern  syn¬ 
thetical  chemistry.  And  these  triumphs,  let  us  remember, 
have  not  been  obtained  by  any  such  “random  hap- 
hazarding  ”  as  yielded  results  in  Priestley’s  time.  In  the 
virgin  soil  of  a  century  ago,  the  ground  only  required  to 
be  scratched  and  the  seed  thrown  in  to  yield  a  fruitful 
crop;  now  the  surface  soil  has  long  been  exhausted,  and 
the  successful  cultivator  can  only  obtain  results  by  a  deep 
and  thorough  preparation,  and  by  a  systematic  and  scien¬ 
tific  treatment  of  his  material. 

In  no  department  of  our  science  has  the  progress  made 
been  more  important  than  in  that  concerned  with  the 
accurate  determination  of  the  numerical,  physical,  and 
chemical  constants  upon  the  exactitude  of  which  every 
quantitative  chemical  operation  depends.  For  the  foun¬ 
dation  of  an  accurate  knowledge  of  the  first  of  these  con¬ 
stants,  viz.,  the  atomic  weights  of  the  elements,  science  is 
indebted  to  the  indefatigable  labours  of  Berzelius.  But 
“  humanum  est  errare,”  and  even  Berzelius’s  accurate 
hand  and  delicate  conscientiousness  did  not  preserve  him 
from  mistakes,  since  corrected  by  other  workers.  In  such 
determinations  it  is  difficult,  if  not  impossible,  always  to 
ascertain  the  limits  of  error  attaching  to  the  number. 
The  errors  may  be  due  in  the  first  place  to  manipulative 
faults,  in  the  second  to  the  inaccuracy  of  the  methods,  or 
lastly  to  mistaken  views  as  to  the  composition  of  the 
material  operation  upon;  and  hence  the  uniformity  of  any 
series  of  similar  determinations  gives  no  guarantee  of  their 
truth,  the  only  safe  guide  being  the  agreement  of  determi¬ 
nations  made  by  altogether  different  methods.  The  work 
commenced  by  Berzelius  has  been  worthily  continued  by 
many  chemists.  Stas  and  Marignac,  bringing  work  of  an 
almost  astronomical  accuracy  into  our  science,  have  as¬ 
certained  the  atomic  weights  of  silver  and  iodine  to  with¬ 
in  one  hundred-thousandth  of  their  value,  whilst  the  num¬ 
bers  for  chlorine,  bromine,  potassium,  sodium,  nitrogen, 
sulphur,  and  oxygen  may  now  be  considered  correct  to 
within  a  unit  in  the  fourth  figure.  Few  of  the  elements, 
however,  boast  numbers  approaching  this  degree  of  ac¬ 
curacy,  and  many  may  even  still  be  erroneous,  from  half  to 
a  whole  unit  of  hydrogen.  And  (as  Lothar  Meyer  says) 
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until  the  greater  number  of  the  atomic  weights  are  deter¬ 
mined  to  within  one  or  two  tenths  of  the  unit,  we  cannot 
expert  to  be  able  to  ascertain  the  laws  which  certainly 
govern  these  numbers,  or  to  recognise  the  relations  which 
undoubtly  exist  between  them  and  the  general  chemical 
and  physical  properties  of  the  elements.  Amongst  the 
most  interesting  recent  additions  to  our  knowledge  made 
in  this  department  we  may  note  the  classical  experiments, 
in  1880,  of  J.  W.  Mallet  on  aluminium,  and  in  the  same 
year  of  J.  P.  Cooke  on  antimony,  and  those,  in  the  present 
year,  of  Thorpe  on  titanium. 

Since  the  date  of  Berzelius’s  death  to  the  present  day 
no  discovery  in  our  science  has  been  so  far-reaching,  or 
led  to  such  unforeseen  and  remarkable  conclusions,  as  the 
foundation  of  Spedtrum  Analysis  by  Bunsen  and  Kirchhoff 
in  i860. 

Independently  altogether  of  the  knowledge  which  has 
been  gained  concerning  the  distribution  of  the  elementary 
bodies  in  terrestrial  matter,  and  of  the  discovery  of  half- 
a-dozen  new  elements  by  its  means,  and  putting  aside  for 
a  moment  the  revelation  of  a  chemistry  not  bounded  by 
this  world,  but  limitless  as  the  heavens,  we  find  that  over 
and  above  all  these  results  spedtrum  analysis  offers  the 
means,  not  otherwise  open  to  us,  of  obtaining  knowledge 
concerning  the  atomic  and  molecular  condition  of  matter. 

Let  me  recall  some  of  the  more  remarkable  conclusions 
to  which  the  researches  of  Lockyer,  Schuster,  Liveing 
and  Dewar,  Wiillner,  and  others  in  this  diredtion  have  led. 
In  the  first  place  it  is  well  to  bear  in  mind  that  a  difference 
of  a  very  marked  kind,  first  distinctly  pointed  out  by  Alex. 
Mitscherlich,  is  to  be  observed  between  the  spedtrum  of 
an  element  and  that  of  its  compounds,  the  latter  only 
being  seen  in  cases  in  which  the  compound  is  not  disso¬ 
ciated  at  temperatures  necessary  to  give  rise  to  a  glowing 
gas.  Secondly,  that  these  compound  spedtra — as,  for  in¬ 
stance,  those  of  the  halogen  compounds  of  the  alkaline- 
earth  metals — exhibit  a  certain  family  likeness,  and  show 
signs  of  systematic  variation  in  the  position  of  the  lines, 
corresponding  to  changes  in  the  molecular  weight  of  the 
vibrating  system.  Still  this  important  subjedt  of  the  re¬ 
lation  of  the  spedtra  of  different  elements  is  far  from  being 
placed  on  a  satisfactory  basis,  and  in  spite  of  the  re¬ 
searches  of  Lecoq  de  Boisbaudran,  Ditte,  Troost  and 
Hautefeuille,  Ciamician,  and  others,  it  cannot  be  said 
that  as  yet  definite  proof  has  been  given  in  support  of  the 
theory  that  a  causal  connection  is  to  be  found  between 
the  emission  spedtra  of  the  several  elements  belonging  to 
allied  groups  and  their  atomic  weights  or  other  chemical 
or  physical  properties.  In  certain  of  the  single  elements, 
however,  the  connection  between  the  spedtra  and  the  mo¬ 
lecular  constitution  can  be  traced.  In  the  case  of  sulphur, 
for  example,  three  distinct  spedtra  are  known.  The  first 
of  these,  a  continuous  one,  is  exhibited  at  temperatures 
below  500°,  when,  as  we  know  from  Dumas’s  experiments, 
the  density  of  the  vapour  is  three  times  the  normal, 
showing  that  at  this  temperature  the  molecule  consists  of 
six  atoms,  Ihe  second  spedtrum  is  seen  when  the  tem¬ 
perature  is  raised  to  above  iooo°,  when,  as  Deville  and 
1  roost  have  shown,  the  vapour  reaches  its  normal  density, 
and  the  molecule  of  sulphur,  as  with  most  other  gases, 
contains  two  atoms,  and  this  is  a  band  spedtrum,  or  one 
charadterised  by  channelled  spaces.  Together  with  this 
band  spedtrum,  and  especially  round  the  negative  pole,  a 
spedtrum  of  bright  lines  is  observed.  This  latter  is 
doubtless  due  to  the  vibrations  of  the  single  atoms  of  the 
dissociated  molecule,  the  existence  of  traces  of  a  band 
spedtrum  demonstrating  the  fadt  that  in  some  parts  of  the 
discharge  the  tension  of  dissociation  is  insufficient  to 
prevent  the  reunion  of  the  atoms  to  form  the  molecule. 

To  this  instance  of  the  light  thrown  on  molecular  rela¬ 
tions  by  changes  in  the  spedtra,  others  may  be  added. 
Ihus  the  low-temperature  spedtrum  of  channelled  spaces, 
mapped  by  Schuster  and  myself,  in  the  case  of  potassium, 
corresponds .  to  the  molecule  of  two  atoms  and  to  the 
vapour-density  of  seventy-nine,  as  observed  by  Dewar  and 
Dittmar.  Again,  both  oxygen  and  nitrogen  exhibit  two, 
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if  not  three,  distindt  spedtra ;  of  these  the  line  spedtrum 
seen  at  the  highest  temperatures  corresponds  to  the  atom  ; 
the  band  spedtrum  seen  at  intermediate  temperatures  re¬ 
presents  the  molecule  of  two  atoms;  whilst  that  observed 
at  a  still  lower  point  would,  as  in  the  case  of  sulphur, 
indicate  the  existence  of  a  more  complicated  molecule, 
known  to  us  in  one  instance  as  ozone. 

That  this  explanation  of  the  cause  of  these  different 
spedtra  of  an  element  is  the  true  one,  can  be  verified  in  a 
remarkable  way.  Contrary  to  the  general  rule  amongst 
those  elements  which  can  readily  be  volatilised,  and  with 
which,  therefore,  low-temperature  spedtra  can  be  studied, 
mercury  exhibits  but  one  spedtrum,  and  that  one  of  bright 
lines,  or,  according  to  the  preceding  theory,  a  spedtrum  of 
atoms.  So  that,  judging  from  spedtroscopic  evidence,  we 
infer  that  the  atoms  of  mercury  do  not  unite  to  form  a 
molecule,  and  we  should  predidt  that  the  vapour-density 
of  mercury  is  only  half  its  atomic  weight.  Such  we 
know,  from  chemical  evidence,  is  really  the  case,  the 
molecule  of  mercury  being  identical  in  weight  with  its 
atom. 

The  cases  of  cadmium  and  iodine  require  further  eluci¬ 
dation.  The  molecule  of  gaseous  cadmium,  like  that  of 
mercury,  consists  of  one  atom  ;  probably,  therefore,  the 
cadmium  spedtrum  is  also  distinguished  by  one  set  of 
lines.  Again,  the  molecule  of  iodine  at  12000  separates, 
as  we  know  from  Vidtor  Meyer’s  researches,  into  single 
atoms.  Here  spedtrum  analysis  may  come  again  to  our 
aid  ;  but,  as  Schuster  remarks,  in  his  report  on  the  spedtra 
of  the  non-metallic  elements,  a  more  extensive  series  of 
experiments  than  those  already  made  by  Ciamician  is  re¬ 
quired  before  any  definite  opinion  as  to  the  connedtion  of 
the  different  iodine  spedtra  with  the  molecular  condition 
of  the  gas  can  be  expressed. 

It  is  not  to  be  wondered  at  that  these  relations  are  only 
exhibited  in  the  case  of  a  few  elements.  For  most  of  the 
metals  the  vapour-density  remains,  and  probably  will  re¬ 
main,  an  unknown  quantity,  and  therefore  the  connedtion 
between  any  observed  changes  in  the  spedtra  and  the 
molecular  weights  must  also  remain  unknown.  The  re¬ 
markable  changes  which  the  emission  spedtrum  of  a  single 
element — iron,  for  instance — exhibits  have  been  the  sub- 
’edt  of  much  discussion,  experimental  and  otherwise.  Of 
these,  the  phenomenon  of  long  and  short  lines  is  one  of 
the  most  striking,  and  the  explanation  that  the  long  lines 
are  those  of  low  temperature  appears  to  meet  the  fadts 
satisfadtorily,  although  the  effedt  of  dilution — that  is,  a 
redudtion  of  the  quantity  of  material  undergoing  volatili¬ 
sation — is,  remarkably  enough,  the  same  as  that  of  dimi¬ 
nution  of  temperature.  Thus  it  is  possible,  by  the 
examination  of  a  spedtrum  by  Lockyer’s  method,  to  pre¬ 
didt  the  changes  which  it  will  undergo,  either  on  alteration 
of  temperature  or  by  an  increase  or  decrease  of  quantity. 
There  appears  to  be  no  theoretical  difficulty  in  assuming 
that  the  relative  intensity  of  the  lines  may  vary  when  the 
temperature  is  altered,  and  the  molecular  theory  of  gases 
furnishes  us  with  a  plausible  explanation  of  the  corre¬ 
sponding  change  when  the  relative  quantities  of  the 
luminous  elements  in  a  mixture  are  altered.  Lockyer 
has  proposed  a  different  explanation  of  the  fadts.  Ac¬ 
cording  to  him  every  change  of  relative  intensity  means 
a  corresponding  change  of  molecular  complexity,  and  the 
lines  which  we  see  strong  near  the  poles  would  bear 
the  same  relation  to  those  which  are  visible  throughout 
the  field  as  a  line  spedtrum  bears  to  a  band  spedtrum  ;  but 
then  almost  every  line  must  be  due  to  a  different  mole¬ 
cular  grouping,  a  conclusion  which  is  scarcely  capable  of 
being  upheld  without  very  cogent  proof. 

The  examination  of  the  absorption  spedtra  of  salts, 
saline  and  organic  liquids,  first  by  Gladstone,  and  after¬ 
wards  by  Bunsen  and  by  Russell,  as  well  as  by  Hartley 
for  the  ultra-violet,  and  by  Abney  and  Festing  for  the 
infra-red  region,  have  led  to  interesting  results  in  relation 
to  molecular  chemistry.  Thus  Hartley  finds  that  in  some 
of  the  more  complicated  aromatic  compounds,  definite 
absorption  bands  in  the  more  refrangible  region  are  only 
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produced  by  substances  in  which  three  pairs  of  carbon 
atoms  are  doubly  linked,  as  in  the  benzene  ring,  and  thus 
the  means  of  ascertaining  this  double  linkage  is  given. 
The  most  remarkable  results  obtained  by  Abney  and 
Festing  show  that  the  radical  of  an  organic  body  is  al¬ 
ways  represented  by  certain  well-marked  absorption 
bands,  differing,  however,  in  position,  according  as  it  is 
linked  with  hydrogen,  a  halogen,  or  with  carbon,  oxygen, 
■or  nitrogen.  Indeed  these  experimenters  go  so  far  as  to 
say  that  it  is  highly  probable  that  by  this  delicate  mode 
■of  analysis  the  hypothetical  position  of  any  hydrogen 
which  is  replaced  may  be  identified,  thus  pointing  out  a 
method  of  physical  orientation  of  which,  if  confirmed  by 
other  observers,  chemists  will  not  be  slow  to  avail  them¬ 
selves.  This  result,  it  is  interesting  to  learn,  has  been 
rendered  more  than  probable  by  the  recent  important 
researches  of  Perkin  on  the  connexion  between  the 
constitution  and  the  optical  properties  of  chemical  com¬ 
pound. 

One  of  the  noteworthy  features  of  chemical  progress 
is  the  interest  taken  by  physicists  in  fundamental  questions 
of  our  science.  We  all  remember,  in  the  first  place,  Sir 
William  Thomson’s  interesting  speculations,  founded  upon 
physical  phenomena,  respecting  the  probable  size  of  the 
atom,  viz.,  “that  if  a  drop  of  water  were  magnified  to 
the  size  of  the  earth,  the  constituent  atoms  would  be 
larger  than  small  shot,  but  smaller  than  cricket  balls.” 
Again,  Helmholtz  in  the  Faraday  leCture,  delivered  in 
1881,  discusses  the  relation  of  electricity  and  chemical 
energy,  and  points  out  that  Faraday’s  law  of  electrolysis, 
and  the  modern  theory  of  valency,  are  both  expressions 
of  the  faCt  that  when  the  same  quantity  of  electricity 
passes  through  an  electrolyte  it  always  either  sets  free,  or 
transfers  to  other  combinations,  the  same  number  of  units 
of  affinity  at  both  electrodes.  Helmholtz  further  argues 
that  if  we  accept  the  Daltonian  atomic  hypothesis  we 
cannot  avoid  the  conclusion  that  electricity,  both  positive 
and  negative,  is  divided  into  elementary  portions  which 
behave  like  atoms  of  electricity.  He  also  shows  that 
these  charges  of  atomic  electricity  are  enormously  large 
as  compared,  for  example,  with  the  attraction  of  gravita¬ 
tion  between  the  same  atoms;  in  the  case  of  oxygen  and 
hydrogen,  71,000  billion  times  larger. 

A  further  subject  of  interest  to  chemists  is  the  theory  of 
the  vortex-ring  constitution  of  matter  thrown  out  by  Sir 
William  Thomson,  and  lately  worked  out  from  a  chemical 
point  of  view  by  J.  J.  Thomson,  of  Cambridge.  He  finds 
that  if  one  such  ring  be  supposed  to  constitute  the  most 
simple  form  of  matter,  say  the  monad  hydrogen  atom, 
then  two  such  rings  must,  on  coming  into  contact  with 
nearly  the  same  velocity,  remain  enchained  together, 
constituting  what  we  know  as  the  molecule  of  free  hydro¬ 
gen.  So,  in  like  manner,  systems  containing  two,  three, 
and  four  such  rings  constitute  the  dyad,  triad,  and  tetrad 
atoms.  How  far  this  mathematical  expression  of  che¬ 
mical  theory  may  prove  consistent  with  faCt  remains  to 
be  seen. 

Another  branch  of  our  science  which  has  recently  at¬ 
tracted  much  experimental  attention  is  that  of  thermo¬ 
chemistry,  a  subject  upon  which  in  the  future  the  founda¬ 
tion  of  dynamical  chemistry  must  rest,  and  one  which 
already  proclaims  the  truth  of  the  great  principle  of  the 
conservation  of  energy  in  all  cases  of  chemical  as  well  as 
of  physical  change.  But  here,  although  the  materials 
hitherto  collected  are  of  very  considerable  amount  and 
value,  the  time  has  not  yet  arrived  for  expressing  these 
results  in  general  terms,  and  we  must  therefore  be  content 
to  note  progress  in  special  lines  and  wait  for  the  expansion 
into  wider  areas.  Reference  may,  however,  be  properly 
made  to  one  interesting  observation  of  general  signifi¬ 
cance.  It  is  well  known  that,  while  in  most  instances 
the  aCt  of  combination  is  accompanied  by  evolution  of 
heat, — that  is;  whilst  the  potential  energy  of  most  com¬ 
bining  bodies  is  greater  than  that  of  most  compounds, — 
cases  occur  in  which  the  reverse  of  this  is  true,  and  heat 
is  absorbed  in  combination.  In  such  cases  the  compound 


readily  undergoes  decomposition,  frequently  suddenly  and 
with  explosion.  Acetylene  and  cyanogen  seem  to  be  ex¬ 
ceptions  to  this  rule,  inasmuch  as,  whilst  their  component 
elements  require  to  have  energy  added  to  them  in  order 
to  enable  them  to  combine,  the  compounds  appear  to  be 
very  stable  bodies.  Berthelot  has  explained  this  enigma 
by  showing  that,  just  as  we  may  ignite  a  mass  of  dy¬ 
namite  without  danger,  whilst  explosion  takes  place  if  we 
agitate  the  molecules  by  a  detonator,  so  acetylene  and 
cyanogen  burn,  as  we  know,  quietly  when  ignited,  but 
when  their  molecules  are  shaken  by  the  detonation  of 
even  a  minute  quantity  of  fulminate  the  constituents  fly 
apart  with  explosive  violence,  carbon  and  hydrogen,  or 
carbon  and  nitrogen  being  set  free,  and  the  quantity  of 
heat  absorbed  in  the  aCt  of  combination  being  suddenly 
liberated. 

In  conclusion,  whilst  far  from  proposing  even  to  men¬ 
tion  all  the  important  steps  which  our  science  has  ad¬ 
vanced  since  the  year  1848,  I  cannot  refrain  from  referring 
to  two  more.  In  the  first  place,  to  that  discovery,  more 
than  foreshadowed  by  Faraday,  of  the  liquefaction  of  the 
so-called  permanent  gases  by  PiCtet  and  Cailletet;  and 
secondly,  to  that  of  the  laws  of  dissociation  as  investi¬ 
gated  by  Deville.  The  former,  including  Andrews’s  dis¬ 
covery  of  the  critical  point,  indicates  a  connection,  long 
unseen,  between  the  liquid  and  the  gaseous  states  of 
matter;  the  latter  has  opened  out  entirely  fresh  fields  for 
research,  and  has  given  us  new  views  concerning  the  sta¬ 
bility  of  chemical  compounds  of  great  importance  and 
interest. 

Turning  for  a  moment  to  another  topic,  we  feel  that, 
although  Science  knows  no  nationalities,  it  is  impossible 
for  those  who,  like  ourselves,  exhibit  strong  national  traits 
to  avoid  asking  whether  we  Anglo-Saxons  hold  our  own, 
as  compared  with  other  nations,  in  the  part  we  have 
played  and  are  playing  in  the  development  of  our  science. 
With  regard  to  the  past,  the  names  of  Boyle,  Cavendish, 
Priestley,  Dalton,  Black,  Davy,  are  sufficient  guarantees 
that  the  English  have,  to  say  the  least,  occupied  a  posi¬ 
tion  second  to  none  in  the  early  annals  of  chemistry. 
How  has  it  been  in  the  era  which  I  have  attempted  to 
describe  ?  What  is  the  present  position  of  English  che¬ 
mistry,  and  what  its  look-out  for  the  future  ?  In  endea¬ 
vouring  to  make  this  estimate  I  would  take  the  widest 
ground,  including  not  only  the  efforts  made  to  extend  the 
boundaries  of  our  science  by  new  discovery,  both  in  the 
theoretical  and  applied  branches,  but  also  those  which 
have  the  no  less  important  aims  of  spreading  the  know¬ 
ledge  of  the  subject  amongst  the  people,  and  of  establish¬ 
ing  industries  dependent  on  chemical  principles  by  which 
the  human  race  is  benefitted.  Taking  this  wide  view  I 
think  we  may,  without  hesitation,  affirm  that  the  progress 
which  chemistry  has  made  through  the  energies  of  the 
Anglo-Saxon  race  is  not  less  than  that  made  by  any  other 
nation. 

In  so  far  as  pure  science  is  concerned  I  have  already 
given  evidence  of  the  not  inconsiderable  part  which 
English  chemists  have  played  in  the  progress  since  1848. 
We  must,  however,  acknowledge  that  the  number  of  ori¬ 
ginal  chemical  papers  now  published  in  our  language  is 
much  smaller  than  that  appearing  in  the  German  tongue, 
and  that  the  activity  and  devotion  displayed  in  this  direc¬ 
tion  by  the  heads  of  German  laboratories  may  well  be 
laid  to  heart  by  some  of  us  in  England ;  yet,  on  the  other 
hand,  it  must  be  remembered  that  the  circumstances  of 
different  countries  are  so  different  that  it  is  by  no  means 
clear  that  we  should  follow  the  same  lines.  Indeed  our 
national  characteristics  forbid  us  to  do  so,  and  it  may  be 
that  the  bent  of  the  Germanic  lies  in  the  assiduous  col¬ 
lection  of  faCts,  whilst  their  subsequent  elaboration  and 
connection  is  the  natural  work  of  our  own  race. 

As  regards  the  publication  of  so-called  original  work  by 
students,  and  speaking  now  only  for  myself  as  the  director 
of  an  English  chemical  laboratery,  I  feel  I  am  doing  the 
best  for  the  young  men  who,  wishing  to  become  either 
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scientific  or  industrial  chemists,  are  placed  under  my 
charge,  in  giving  them  as  sound  and  extensive  a  founda¬ 
tion  in  the  theory  and  pra&ice  of  chemical  science  as 
their  time  and  abilities  will  allow,  rather  than  forcing 
them  prematurely  into  the  preparation  of  a  new  series  of 
homologous  compounds,  or  the  investigation  of  some  spe¬ 
cial  readtion,  or  of  some  possible  new  colouring-matter, 
though  such  work  might  doubtless  lead  to  publication. 
My  aim  has  been  to  prepare  a  young  man,  by  a  careful 
and  fairly  complete  general  training,  to  fill  with  intelli¬ 
gence  and  success  a  post  either  as  teacher  or  industrial 
chemist,  rather  than  to  turn  out  mere  specialists,  who, 
placed  under  other  conditions  than  those  to  which  they 
have  been  accustomed,  are  unable  to  get  out  of  the  narrow 
groove  in  which  they  have  been  trained.  And  this  seems 
a  reasonable  course,  for  whilst  the  market  for  the  pure 
specialist — as  the  colour  chemist,  for  example — may  easily 
be  overstocked,  the  man  of  all-round  intelligence  will  al¬ 
ways  find  opportunity  for  the  exercise  of  his  powers. 
Far,  however,  from  underrating  the  educational  advan¬ 
tages  of  working  at  original  subjects,  I  consider  this  sort 
of  training  to  be  of  the  highest  and  best  kind,  but  only 
useful  when  founded  upon  a  sound  and  general  basis. 

The  difficulty  which  the  English  teacher  of  chemistry 
— and  in  this  I  may  include  Canada  and  the  United 
States — has  to  contend  against  is,  that  whilst  in  Germany 
the  value  of  this  high  and  thorough  training  is  generally 
admitted,  in  England  a  belief  in  its  efficacy  is  as  yet  not 
generally  entertained.  “  The  Englishman,”  to  quote  from 
the  recent  Report  of  the  Royal  Commission  on  Technical 
Instruction,  “  is  accustomed  to  seek  for  an  immediate 
return,  and  has  yet  to  learn  that  an  extended  and  sys¬ 
tematic  education,  up  to  and  including  the  methods  of 
original  research,  is  now  a  necessary  preliminary  to  the 
fullest  development  of  industry ;  and  it  is  to  the  gradual 
but  sure  growth  of  public  opinion  in  this  direction  that  we 
must  look  for  the  means  of  securing  to  this  country  in 
the  future,  as  in  the  past,  the  highest  position  as  an  in¬ 
dustrial  nation.” 

Ifi  in  the  second  place,  we  consider  the  influence  which 
Englishmen  have  exerted  on  the  teaching  of  our  science, 
we  shall  feel  reason  for  satisfaction ;  many  of  our  text¬ 
books  are  translated  into  every  European  language  and 
largely  used  abroad — -often  to  the  exclusion  of  those 
written  by  continental  chemists. 

Again,  Science  teaching,  both  practical  and  theoretical, 
in  ourelementary  and  many  secondary  schools,  is  certainly 
not  inferior  to  that  in  schools  of  similar  grade  abroad,  and 
the  interest  in  and  desire  for  scientific  training  is  rapidly 
spreading  throughout  our  working  population,  and  is  even 
now  as  great  as,  if  not  greater  than,  abroad.  The  uni¬ 
versities  and  higher  colleges  are  also  moving  to  take  their 
share  of  the  work  which  has  hitherto  been  far  less  com¬ 
pletely  done  in  our  country  than  on  the  continent  of 
Europe,  especially  in  Germany,  where  the  healthful  spirit 
of  competition,  fostered  by  the  numerous  State-supported 
institutions,  is  much  more  common  than  with  us,  and, 
being  of  equal  value  in  educational  as  in  professional  or 
commercial  matters,  has  had  its  due  effedt. 

Turning  lastly  to  the  practical  applications  of  our 
science,  in  what  department  does  England  not  excel  ?  and 
in  which  has  she  not  made  the  most  important  new  de¬ 
partures  ?  Even  in  colour  chemistry,  concerning  which 
we  have  heard,  with  truth,  much  of  German  supremacy, 
we  must  remember  that  the  industry  is  originally  an 
English  one, as  the  names  of  Perkin  and  of  Maule,  Simp¬ 
son  and  Nicholson  testify;  and  if  we  have  hitherto  been 
beaten  hollow  in  the  development  of  this  branch,  signs 
are  not  wanting  that  this  may  not  always  be  the  case. 
But  take  any  other  branch  of  applied  chemistry,— the 
alkali  trade,  for  instance, — what  names  but  English,  with 
the  two  great  exceptions  of  Leblanc  and  Solvay,  do  we 
find  in  connection  with  real  discoveries  ?  In  the  applica¬ 
tion  of  chemistry  to  metallurgical  processes,  too,  the 
names  of  Darby,  Con,  Neilson,  and  Bell  in  iron ;  of 
Bessemer,  Thomas,  Gilchrist,  and  Snelus  in  steel ;  of 
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Elkington  and  Matthey  in  the  noble  metals,  show  that 
in  these  branches  the  discoveries  which  have  revolution¬ 
ised  processes  have  been  made  by  Englishmen  ;  whilst 
Young,  the  father  of  paraffin,  Spence  the  alum  maker, 
and  Abel  of  gun-cotton  fame  are  some  amongst  many  of 
our  countrymen  whose  names  may  be  honourably  men¬ 
tioned  as  having  founded  new  chemical  industries. 

Hence,  whilst  there  is  much  to  stimulate  us  to  aCtion 
in  the  energy  and  zeal  shown  by  our  continental  brethren 
in  the  pursuit  both  of  pure  and  applied  chemistry,  there  is 
nothing  to  lead  us  to  think  that  the  chemistry  of  the 
English-speaking  nations  in  the  next  fifty  years  will  be 
less  worthy  than  that  of  the  past  half-century  of  standing 
side  by  side  with  that  of  her  friendly  rivals  elsewhere. 


ESTIMATION  OF  MANGANESE  IN  CAST-IRON 
AND  SPIEGELEISEN. 

By  CHARLES  L.  BLOXAM. 

The  estimation  of  small  quantities  of  manganese  in 
presence  of  much  iron  by  converting  the  latter  into  ferric 
acetate, 'and  boiling  the  largely  diluted  solution  to  precipi¬ 
tate  the  iron  as  basic  ferric  acetate,  is  troublesome  on 
account  of  the  large  volume  of  liquid  to  be  boiled  and 
filtered  ;  an  operation  which  must  be  repeated,  for  unless 
the  basic  ferric  acetate  be  re-dissolved  and  re-precipitated , 
the  whole  of  the  manganese  is  not  obtained.  Moreover, 
an  unpractised  operator  frequently  fails  to  effedt  complete 
precipitation  of  the  iron,  or  obtains  the  precipitate  in  such 
a  condition  that  filtration  is  very  difficult. 

A  more  convenient  process,  which  I  have  not  found 
described  elsewhere,  consists  in  precipitating  the  iron  as 
ferric  phosphate  in  presence  of  acetic  acid,  which  retains 
the  manganese  dissolved.  The  metal  is  dissolved  in 
HC1  in  a  small  beaker,  the  solution  evaporated  to  dryness 
in  the  beaker,  the  residue  dissolved  in  water  with  a  little 
HC1,  filtered  from  graphite  and  silica,  the  filtrate  peroxi- 
dised  by  adding  a  few  crystals  of  KC103  and  heating, 
diluted  with  a  convenient  quantity  of  water,  NH3  added 
till  the  first-formed  precipitate  dissolves  reludtantly  on 
stirring,  NH3  mixed  with  excess  of  acetic  acid  (added  in 
sufficient  quantity  to  convert  all  the  iron  into  acetate)  and 
an  excess  of  sodium  phosphate.  The  cream-coloured 
precipitate  of  ferric  phosphate  is  filtered  off,  the  precipitate 
re-dissolved  (without  washing)  in  HC1,  the  solution  again 
nearly  neutralised  with  NH3  and  precipitated  with  the 
mixture  of  NH3  with  excess  of  acetic  acid.  The  two 
filtrates  are  mixed,  an  excess  of  NH3  added  and  boiled, 
when  the  manganese  is  precipitated  as  the  crystalline,  very 
insoluble  ammonio-phosphate,  which  is  filtered  off  and 
washed.  As  soon  as  the  washings  leave  no  residue  on 
evaporation,  the  wet  filter,  with  the  precipitate,  is  placed 
in  a  platinum  crucible,  which  is  then  covered  and  quickly 
heated  to  redness  by  a  Bunsen  burner.  After  ignition,  the 
precipitate  is  Mn2P207.  (The  precipitation  of  manganese 
as  ammonio-phosphate  was  recommended  by  Dr.  Wolcott 
Gibbs;  see  Chemical  News,  vol.  xvii.,  p.  195.) 

It  is  well,  if  possible,  to  keep  the  ammoniacal  solution 
near  its  boiling-point  for  an  hour,  and  to  set  it  aside  for 
the  night,  though  the  greater  part  of  the  manganese  is  pre¬ 
cipitated  at  once  on  ebullition.  The  ignited  precipitate 
should  be  re-dissolved  in  HC1  and  the  solution  mixed  with 
ammonium  acetate,  to  detedt  any  ferric  phosphate,  which, 
if  worth  notice,  may  be  ignited,  weighed,  and  dedudted. 

For  the  determination  of  manganese  in  a  sample  of 
spiegeleisen,  10  grains  were  taken.  This  required  about 
100  grains  of  crystallised  sodium  phosphate.  Three  de¬ 
terminations  gave, — for  the  percentage  of  Mn,  xo-i,  xo-o5, 
and  g-98.* 

Precipitation  of  the  iron  as  basic  acetate,  and  of  the 
manganese  as  dioxide  by  bromine,  gave  IC47  per  cent  ^ 


*  The  ferric  phosphate  was  found  to  be  free  from  manganese. 
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the  precipitate  containing,  in  addition  to  the  manganese, 
the  small  quantities  of  copper,  &c.,  which  bromine  always 
precipitates  from  the  slightly  ammoniacal  solution. 

To  estimate  the  manganese  in  a  sample  of  grey  cast-iron 
50  grains  were  employed  ;  the  iron  being  precipitated  by 
about  300  grains  of  crystallised  sodium  phosphate  in  a 
solution  diluted  to  about  ten  ounces.  Two  determinations 
gave  for  the  percentage  of  Mn  0-92  and  0-87,  whilst  the 
basic  acetate  and  bromine  process  gave,  in  two  cases, 
0'8y  and  0-83. 

Doubtless  a  closer  agreement  in  the  results  would  be 
arrived  at  by  constant  pradtice  in  the  process. 

King’s  College,  London, 

August  20,  1884. 


ON  THE 

ELECTRO-DEPOSITION  OF  CARBON,  &c.* 

By  G.  GORE,  LL.D.,  F.R.S. 

The  following  experiments  were  made  as  attempts  to 
eledtro  deposit  carbon,  boron,  and  silicon  :  — 

1.  A  fused  mixture  of  200  grains  of  pure  sodic  hydrate, 
170  grains  of  pure  precipitated  silica,  and  610  grains  of 
the  mixed  anhydrous  carbonates  of  potassium  and  sodium, 
was  eledtrolysed  by  means  of  a  current  from  ten  Smee’s 
elements,  with  a  sheet  platinum  anode,  and  a  thick  pla¬ 
tinum  wire  cathode.  The  condudtion  was  free,  and  much 
oxygen,  which  re-lighted  a  red-hot  splint,  was  liberated  at 
the  anode.  Dark  streams  flowed  from  the  cathode ; 
sodium  was  also  set  free,  and  if  the  cathode  was  only 
slightly  immersed,  bubbles  of  sodium  vapour  were  emitted 
and  took  fire  at  the  surface  of  the  liquid.  After  one 
hour’s  adtion  the  platinum  anode  had  lost  0^37  grain  in 
weight.  The  cathode  had  a  feebly  adherent  rough  deposit 
of  a  dull  jet-black  colour  upon  it.  This  deposit  was  sub¬ 
sequently  washed  and  dried  ;  a  portion  of  it  burned  with 
a  glow  when  heated  to  redness  on  platinum,  and  left  a 
minute  residue  of  grey  platinum  :  it  also  deflagrated  with 
fused  nitre  below  a  red  heat,  and  vividly  by  heating  with 
potassic  chlorate.  It  did  not  dissolve  nor  evolve  any  gas 
in  a  mixture  of  strong  nitric  acid  and  pure  concentrated 
hydrofluoric  acid.  It  was,  therefore,  not  silicon  but  car¬ 
bon  containing  a  minute  quantity  of  platinum. 

As  carbon  was  not  readily  deposited  from  the  fused  car¬ 
bonates  of  potassium  and  sodium  (see  Expt.  4),  whilst 
silicon  was  deposited  from  the  fused  silico-fluoride  of 
potassium  (see  Expt.  3)  ;  and  as  an  excess  of  silicon 
fused  with  potassic  carbonate  sets  free  carbon,  but  silicon 
with  an  excess  of  the  carbonate  liberates  carbonic  oxide, 
the  carbon  liberated  in  the  present  experiment  may  have 
been  a  secondary  result,  and  an  effedt  of  previously 
deposited  silicon  readting  upon  the  fused  mixture.  It  was 
with  an  expedtation  of  this  effedt  that  I  employed  silica  in 
the  mixture. 

2.  I  also  eledtrolysed  in  a  platinum  cup  a  fused  mixture 
of  475-2  grains  of  97 ’i  per  cent  sodic  carbonate, f  and 
2I7'4  grains  of  boro-fluoride  of  sodium,  by  means  of  the 
same  current ;  a  sheet  platinum  anode  and  thick  platinum 
wire  cathode.  Condudtion  was  free.  Gas  arose  from  the 
anode.  A  small  amount  of  black  deposit  formed  on  the 
wire.  After  having  been  well  washed,  the  deposit'  was 
dried,  put  on  a  platinum  dish,  and  heated  to  redness  ;  it 
burned  with  sudden  incandescence  until  nearly  the  whole 
was  consumed  ;  it  was  therefore  nearly  wholly  carbon. 

3.  I  eledtrolysed  in  a  platinum  cup  a  fused  mixture  of 
300  grains  of  97-1  per  cent  pure  potassic  carbonate  and 
442  grains  of  silico-fluoride  of  potassium,  by  a  current 
from  ten  Smee’s  cells,  a  sheet  platinum  anode,  and  a  pla¬ 
tinum  wire  cathode.  Gas  arose  from  the  anode,  and  at 
first  only  gas  arose  from  the  cathode  also.  After  that 

*  Read  before  the  Birmingham  Philosophical  Society,  June,  1884. 
j  The  impurity  consisted  wholly  of  water. 
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streams  of  black  matter  poured  down  from  the  cathode, 
and  the  latter  acquired  a  blackish  film,  but  subsequently 
became  alloyed,  and  fused  on  its  surface.  The  deposit 
was  therefore  partly  or  wholly  silicon. 

4.  A  mixture  of  10  parts  of  pure  anhydrous  sodic  car¬ 
bonate  and  13  parts  or  pure  anhydrous  potassic  carbonate 
was  fused  in  a  platinum  cup,  and  eledtrolysed  by  a  cur¬ 
rent  from  eight  Smee’s  cells  and  platinum  eledtrodes  at  a 
red-heat.  Very  free  condudtion  occurred.  Gas  was 
copiously_evolved  from  the  anode  ;  an  abundant  liberation 
of  sodium  occurred  at  the  cathode.  No  gas  arose  at  the 
cathode,  but  dark  streams  issued  from  it  beneath  the  sur¬ 
face  of  the  liquid.  The  anode  became  brown,  but  had 
lost  only  o'g  grain  during  an  hour-and-a-half ’s  adtion. 
The  cathode  did  not  alloy  with  the  sodium  but  became 
brown,  and  was  corroded  at  the  surface  of  the  liquid.  A 
thin  cathode  of  pure  gold  soon  alloyed  with  the  sodium, 
and  melted  at  its  extremity,  although  the  temperature 
was  below  that  of  melting  silver  (probably  in  consequence 
of  alloying  with  sodium)  ;  a  thick  one  also  gave  off  sodium 
vapour,  alloyed  and  fused.  A  thick  cathode  of  pure  silver 
gave  off  sodium  freely,  but  was  soon  cut  in  two  at  the 
surface  of  the  liquid  ;  its  end  became  arborescent  as  if  it 
had  absorbed  vapour  of  sodium,  and  expelled  it  again  as 
does  oxygen.  No  free  carbon  appeared. 

5.  I  also  eledtrolysed  a  mixture  of  274  grains  of  pure 
sodic  carbonate,  375  grains  of  pure  potassic  carbonate, 
both  anhydrous,  and  206  grains  of  crystallised  boracic 
acid,  in  a  similar  manner  at  a  red-heat.  There  was  free 
conduction,  much  gas  from  the  anode,  and  an  instant 
jet-black  deposit  formed  upon  the  cathode,  and  could 
be  burned  off  by  a  red  heat.  Metallic  sodium  was 
set  free  at  the  cathode,  especially  during  deep  immer¬ 
sion.  The  anode  was  soon  much  corroded,  and  acquired 
a  very  smooth  surfabe,  and  platinum  was  deposited  upon 
the  cathode.  No  free  carbon  was  ultimately  found. 

6.  Potassic  cyanide,  fused  in  a  porcelain  crucible,  was 
eledtrolysed  by  means  of  a  current  from  twenty-five 
Smee’s  cells,  with  a  coke  anode  and  an  iron  cathode. 
Free  adtion  occurred  ;  much  gas  was  evolved  from  the 
carbon,  and  some  from  the  iron.  A  blackish  deposit 
formed  upon  the  iron  and  sank  to  the  bottom.  A  platinum 
cathode  dissolved  quickly. 

7.  Melted  potassic  cyanide  in  a  porcelain  capsule  was 
eledtrolysed  by  means  of  a  gas  carbon  anode,  a  thin  pla¬ 
tinum  wire  cathode,  and  a  current  from  two  cells  of  zinc 
and  platinum  in  dilute  sulphuric  acid.  No  deposit 
occurred  on  the  cathode  in  a  quarter  of  an  hour. 

8.  I  eledtrolysed  distilled  water  by  means  of  a  current 
from  thirty  Smee’s  cells  and  a  gas  carbon  anode  of  fine 
quality,  and  a  platinum  wire  cathode,  the  two  electrodes 
being  very  close  together.  Very  faint  condudtion  occurred. 
The  water  became  brownish  in  one  hour;  the  carbon  of 
the  anode  produced  this  effedt.  The  anode  was  slightly 
disintegrated  on  the  side  towards  the  cathode.  No  depo¬ 
sit  of  carbon  occurred. 

g.  By  means  of  a  current  from  the  same  battery,  and  a 
plumbago  anode,  I  eledtrolysed  a  solution  of  potassic  hy¬ 
drate  (with  and  without  addition  of  oxalic  acid).  Free 
adtion  occurred,  and  plenty  of  gas  came  from  both  elec¬ 
trodes.  Saturated  solutions  of  oxalic  acid  in  hydrochloric 
acid  and  in  nitric  acid  were  also  eledtrolysed  by  means 
of  platinum  eledtrodes.  No  carbon  was  deposited  in 
either  case. 

10.  I  eledtrolysed  a  solution  of  pure  formiate  of  sodium 
and  the  strongest  formic  acid,  by  means  of  a  current  from 
four  Smee’s  cells  and  eledtrodes  of  platinum.  A  black  film 
deposit  formed  upon  the  cathode  ;  it  was  not  platinum  nor 
carbon,  but  apparently  oxide  of  iron. 

11.  Some  oxalic  acid  was  melted  in  its  water  of  crystal¬ 
lisation,  and  the  liquid  eledtrolysed  by  the  current  from 
two  small  Smee’s  cells  with  platinum  eledtrodes.  Con¬ 
dudtion  was  very  feeble.  Gas  was  evolved,  but  no  solid 
deposit  occurred. 

12.  I  passed  an  eledtric  current  during  one  week  from 
four  Smee’s  cells,  by  means  of  platinum  wires,  through 
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pure,  very  dilute  sulphuric  acid  in  a  large  V  glass  tube, 
one  leg  of  which  was  kept  full  of  a  mixture  of  carbonic 
oxide  and  carbonic  anhydride  gases.  The  anode  acquired 
a  thin  reddish  coating,  which  dissolved  soon  after  the 
current  was  stopped.  No  carbon  was  deposited. 

13.  A  cold  saturated  solution  of  pyrogallic  acid  in 
water  was  eledtrolysed  by  means  of  a  current  from  twenty - 
five  Smee’s  cells,  a  large  platinum  anode,  and  a  platinum 
wire  cathode.  Gas  came  rather  freely  from  the  wire,  but 
none  from  the  anode,  and  the  liquid  became  quite  brown 
by  oxidation.  No  carbon  was  deposited. 

14.  Strong  hydrochloric  acid  containing  a  large  gas 
carbon  anode,  and  a  very  small  platinum  wire  cathode, 
was  eledtrolysed  by  means  of  a  current  from  thirty  strong 
Smee’s  cells.  Free  action  took  place.  Much  gas  came  from 
both  electrodes ;  apparently  chlorine  from  the  anode  and 
hydrogen  from  the  cathode.  The  cathode  soon  became 
black,  but  not  when  it  was  deeply  immersed. 

15.  A  carbon  anode  in  pure  nitric  acid  was  rapidly  dis¬ 
integrated  by  a  current  from  two  Smee’s  cells.  The  con¬ 
duction  was  free.  A  gas  carbon  anode  was  also  much 
disintegrated  in  a  solution  of  potassic  chromate  by  a 
current  from  thirty  Smee’s  cells.  Gas  came  from  both 
electrodes. 

16.  Hydrocyanic  acid  gas  liquefied  by  cold,  and  con¬ 
taining  a  little  water,  was  saturated  with  carbonic  oxide 
gas,  and  a  current  from  three  to  twelve  cells  of  a  Smee’s 
battery  passed  through  the  liquid  by  means  of  two  fine 
platinum  wires.  Gas  was  evolved  from  the  cathode  only. 
After  three  hours  action  no  carbon  was  deposited. 

17.  Fuming  Nordhausen  sulphuric  acid,  also  a  syrupy 
solution  of  phosphoric  acid,  were  saturated  with  dry  car¬ 
bonic  anhydride,  and  then  electrolysed  by  means  of  pla¬ 
tinum  wire  electrodes,  and  currents  from  112  Smee’s  cells 
in  single  series.  Carbon  was  not  deposited. 

18.  A  saturated  solution  of  oxalic  acid  in  water  was 
electrolysed  by  means  of  a  current  from  ten  Smee’s  cells, 
a  charcoal  anode,  and  platinum  wire  cathode,  in  a  herme¬ 
tically  closed  glass  tube.  Gas  was  evolved,  and  the 
cathode  became  black.  As  the  pressure  increased  the 
conduction  diminished,  and  at  a  pressure  of  about  50  or 
60  atmospheres  the  tube  burst.  By  the  electrolysis  of  a 
saturated  solution  of  oxalic  acid  in  alcohol,  with  electrodes 
of  platinum  wire,  a  thin  black  deposit  was  formed  upon 
the  cathode. 

19.  The  degrees  of  electric  conduction  resistance  of 
distilled  water,  and  water  saturated  with  carbonic  anhy¬ 
dride  at  60°  F.,  were  examined.  No  conspicuous  differ¬ 
ence  was  perceived. 

20.  A  current  of  coal-gas  was  passed  during  fourteen 
days  through  a  glass  vessel  over  dilute  sulphuric  acid,  the 
acid  liquid  being  constantly  electrolysed  by  means  of 
four  Smee’s  cells  and  platinum  wire  electrodes.  A  little 
gas  was  evolved  from  the  wires  all  the  time,  but  no  signs 
of  deposited  carbon  appeared. 

21.  The  electric  current  from  a  battery  of  three  cells, 
composed  of  magnesium  and  palladium  wires  in  water, 
conducted  into  water  above  a  layer  of  CC14  by  a  purified 
gas  carbon  anode,  and  palladium  wire  cathode,  did  not 
set  free  carbon. 

22.  The  dry  brown  salt  produced  by  exposing  thin 
sheets  of  potassium  to  the  vapour  of  carbonic  bisulphide 
was  dissolved  in  ether,  and  the  solution  electrolysed  by  a 
current  from  twenty-five  Smee’s  cells,  and  platinum  wire 
electrodes.  Much  gas  was  evolved  from  the  cathode,  but 
no  carbon  set  free. 

Several  of  these  experiments  prove  that  carbon,  boron, 
and  silicon  may  be  separated  from  their  melted  compounds 
by  means  of  electrolysis  ;  but  although  carbon  was  slowly 
deposited  in  several  cases,  in  no  instance  was  it  obtained 
from  an  aqueous  solution  or  in  a  crystalline  state. 


Acffion  of  Nascent  Hydrogen  upon  Acetamide. — J. 
Ch.  Essner. — The  results  obtained  are  alcohol,  aldehyd, 
and  an  oily  produdt  whish  is  decomposed  on  distillation. 
The  evolution  of  ammonia  is  very  distinct. — Bull, Soc.C him. 


QUANTITATIVE  DETERMINATION  OF  VERY 
SMALL  QUANTITIES  OF  SILVER. 

By  CARL  FRIEDRICH  FOHR. 

Proportions  of  silver  which  only  form  fractions  of  a 
thousandth  per  cent  can  be  determined  in  the  dry  way. 
Besides  the  ordinary  methods,  which,  when  the  proportion 
of  silver  is  small,  require  much  material  and  time,  there  is 
another  dry  process,  the  blowpipe  test,  which  leads  rapidly 
and  accurately  to  the  objeft  required,  but  demands  great 
skill  and  experience.  The  author  makes  use  of  a  combi¬ 
nation  of  the  two  methods  for  the  determination  of  mini¬ 
mum  quantities  of  silver,  which  gives  very  good  results 
without  requiring  more  time  than  an  ordinary  assay.  The 
resulting  bead  of  silver  is  measured  on  a  blowpipe  gauge. 

Before  describing  the  precautions  and  minutiae  of  this 
combination  process  it  may  be  well  to  give  a  short  account 
of  the  process  of  measurement  employed  in  the  present 
method  as  well  as  in  the  blowpipe  assay. 

As  in  the  quantitative  blowpipe  assay  for  silver  only 
o-i  grm.  =  1  blowpipe  centimetre,  is  weighed  out,  the 
reguli,  if  the  ore  is  poor,  are  too  small  to  be  weighed. 
Harkort  first  came  upon  the  notion  of  measuring  these 
globules  and  then  calculating  the  percentage,  since  the 
weights  of  spheres  of  a  metal  are  as  the  cubes  of  their 
diameter.  To  ascertain  the  latter,  Harkort,  and  after  him 
Plattner,  made  use  of  a  narrow  plate  of  ivory,  upon  which 
are  drawn  two  converging  lines  with|a  maximum  distance 
of  1  milimetre.  These  lines  were  about  15-5  centimetres 
in  length  to  their  point  of  intersection,  and  were  divided 
by  cross  lines  into  50  equal  parts.  In  order  to  determine 
the  values  of  this  scale  Harkort  proceeded  empirically, 
since  the  reguli  are  not  mathematical  spheres.  He  deter¬ 
mined  the  proportion  of  silver  in  an  ore  accurately,  by  a 
series  of  assays  in  the  muffle,  selected  then  the  most 
faultless  bead  of  silver  and  moved  it  along  between  the 
converging  lines  of  his  scale  till  it  touched  them  on  both 
sides.  At  this  point  the  proportion  was  noted  in  percen¬ 
tages  calculated  in  blowpipe  proof  centners. 

The  other  values  were  ascertained  by  calculation.  If 
the  necessary  precautions  are  observed  in  reading  off  there 
are  obtained  with  the  scale  good  results,  which  agree  per¬ 
fectly  with  those  obtained  by  cupellation.  It  is  possible 
with  the  aid  of  a  lens  in  measuring  to  determine  with  ease 
a  proportion  of  0-005  per  cent  of  silver. 

Sometimes,  however,  in  the  examination  of  poor  burnt 
pyrites,  &c.,  a  much  higher  degree  of  accuracy  is  required. 
This  can,  however,  be  readily  obtained  by  a  combination 
of  both  methods.  The  bead  obtained  in  the  muffle  from, 
e.g.,  10  grms.  of  raw  material  is  measured  on  the  blowpipe 
scale,  and  the  percentage  is  calculated  according  to  the 
quantity  taken.  But  since,  as  already  mentioned,  with 
the  aid  of  the  lens  a  bead  may  be  measured  which  in  the 
blowpipe  assay  (o-i  grm  taken)  represents  a  percentage  of 
0-005  silver,  it  follows  that  by  the  combination  method  a 

percentage  of  °'0°5-  =•  0-00005  (10  grms.  being  taken) 
100 

can  be  quite  as  readily  determined. 

Indeed,  accuracy  can  be  carried  as  far  as  is  desirable. 
If  we,  for  instance,  combine  the  crucible  assay  with  the 
blowpipe  measurement  we  may  determine  a  percentage 

of  -°  005  =  0-000005,  if  100  grms.  have  been  taken. 

1000 

Besides,  the  combination  method  is  much  more  accurate 
than  the  blowpipe  assay,  since  an  error  committed  during 
measuring  is  divided  by  100  if  we  take  10  grms.,  and  by 
1000  if  we  take  100  grms. 

As  a  degree  of  accuracy  of  1-100000  per  cent  is 
sufficient  even  for  the  most  delicate  purposes,  for  instance, 
in  petrographic  researches  in  the  origin  of  metallic  veins, 
this  silver-assay  may  be  easily  executed  with  the  aid  of  a 
small  muffle  furnace,  such  as  is  generally  to  be  found  in 
laboratories  for  determining  ashes,  opening  up  ores,  &c. 

In  order  to  determine  proportions  of  silver  of  0-0002  to 


Chemical  News,  1 
Sept.  5,  1884.  | 

o'oooy  per  cent,  the  author  proceeds  as  follows : — -Into  a 
small  crucible  of  fire-clay  are  put  about  20  grms,  of  a 
mixture  of  equal  parts  flour  and  potash.  Upon  this  is 
placed  the  substance  in  question,  carefully  weighed  (xo 
grms.).  The  whole  is  thoroughly  mixed  and  covered  with 
about  30  grms.  of  proof-lead,  free  from  silver.  The  whole 
charge  is  then  covered  with,  sodium  chloride  and  the 
crucible  is  placed  in  the  muffle,  which  has  been  raised  to  a 
cherry-red  heat,  and  left  there  for  about  three  hours  at  a 
bright  red  heat  until  all  the  mass  has  been  thoroughly 
liquefied. 

Generally  only  two  crucibles  are  used,  assay  and  check- 
assay,  placed  in  the  muffle,  and  only  if  the  silver  is 
below  o "0002  per  cent  are  four  crucibles  used,  each  with 
10  grms.  of  the  substance,  the  reguli  be'ng  scorified  to¬ 
gether. 

The  lead  reguli  are  generally  too  large  to  be  at  once 
driven  off ;  they  are  generally  scorified  once  and  then 
transferred  to  the  cupels. 

In  order  to  obtain  a  round,  even  bead,  the  operation  is 
interrupted  when  the  regulus  is  about  of  the  size  of  a 
poppy  seed,  and  completed  in  a  second  cupel-  As  soon 
as  the  cupel  begins  to  fume  it  is  drawn  a  little  forward, 
and  the  aperture  of  the  muffle  is  opened  to  prevent  the 
bead  from  spitting  by  cooling  slowly.  Even  the  smallest 
beads  spit  if  cooled  too  quickly. 

The  second  driving  may  be  advantageously  effected 
before  the  blowpipe,  as  losses  of  silver  are  thus  more 
readily  avoided. 

The  bead  of  silver  should  be  perfectly  bright  and  white  ; 
it  is  carefully,  and  without  great  pressure,  removed  from 
the  cupel  by  means  of  a  forceps  and  a  pointed  knife,  and 
cleansed  by  rubbing  between  blotting-paper. 

Whilst  measuring,  the  eye,  in  order  to  avoid  parallax, 
is  kept  as  nearly  as  possible  vertically  above  the  bead,  the 
latter  lying  on  the  same  surface  as  it  did  in  the  cupel. 
The  measurement  is  repeated  at  least  three  times,  with 
intervals,  turning  the  bead  in  the  same  plane.  The  arith¬ 
metical  mean  divided  by  100,  if  10  grms.  have  been  taken, 
is  the  proportion  of  silver. 

Of  course  it  is  necessary  before  all  things  to  ascertain 
whether  the  proof-bead  used  is  absolutely  free  from  silver. 
From  10  to  20  grms.  are  therefore  examined  according  to 
the  method  above  mentioned.  Any  silver  found  must  then 
be  deducted  in  subsequent  operations. 

Whether  the  combination  method  is  applicable  with  the 
same  accuracy  to  the  determination  of  gold  must  be  de¬ 
cided  experimentally. 

The  method  is  especially  suitable  for  very  poor  silicates 
and  requires  only  from  four-and-a-half  to  five  hours  for 
completion. — Zeitsehrift fur  Analyt.  Chemie. 


NOTICES  OF  BOOKS. 


The  Retrospect  of  Medicine  :  being  a  Half-yearly  journal 
containing  a  Retrospective  View  of  every  Discovery  and 
Practical  Improvement  in  the  Medical  Sciences.  Edited 
by  W.  Braithwaite,  M.D.,  and  James  Braithwaite, 
M.D.  Vol.  lxxxix.,  January  to  June,  1884.  London: 
Simpkin,  Marshall,  and  Co. 

This  volume  contains  much  matter  which  will  be  found 
interesting  to  many  educated  men  outside  the  medical 
profession.  We  may  especially  notice  an  article  on 
malarial  poisoning,  by  Dr.  W.  Johnstone  Fyffe,  Deputy 
Surgeon- General.  The  author  gives  the  sad  history  of 
the  Walcheren  Expedition,  and  the  almost  equally  lament¬ 
able  story  of  the  British  army  under  Lord  Raglan  whilst 
encamped  for  four  months  in  Bulgaria.  He  gives  the 
following  faffs  as  proofs  of  the  existence  of  a  malarial 
poison  germ  : — These  fevers  have  a  period  of  incubation, 
followed  by  “fever-storm”;  they  have  special  organic 
lesions  ;  the  destructive  effects  of  the  poison  upon  the 
blood  are  demonstrable  by  actual  observation  ;  the  evi- 
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dence  of  the  communicability  of  tiie  poison  through  potable 
water  is  very  strong;  and  the  influence  of  antidotes,  such 
as  quinine,  arsenic,  eucalyptus,  &c.,  in  counteracting  the 
effects  of  the  poison  is  clearly  manifest.  The  author 
glances  at  the  success  of  the  Trappist  monks  in  the  sani¬ 
tation  of  some  of  the  most  unhealthy  districts  in  Italy, 
and  reminds  us  that  in  England  malarial  feverwas  once  a 
veritable  plague,  which  has  yielded  to  drainage  and  an 
improved  water-supply,  and  now  lingers  in  afew  spots  only, 
such  as  the  Isle  of  Sheppey. 

Dr.  James  Adam,  in  an  article  on  disinfection  by  heat, 
points  out  that  the  germ-theory  of  infectious  diseases, 
usually  supposed  to  have  been  first  devised  by  Pasteur, 
originated  with  Kircher  200  years  ago,  and  was  endorsed 
by  Linnseus.  Exposure  to  a  temperature  of  from  2120  to 
230°  F.  is  considered  as  sufficient  for  all  practical  purposes. 
It  is,  however,  admitted  that  the  spores  of  bacilli  are 
destroyed  only  after  being  confined  for  three  hours  in  a 
temperature  of  284°  F.,  and  instances  are  recorded, 
apparently  on  the  authority  of  Dr.  Drysdale  and  Mr. 
Dallinger,  of  certain  spores  resisting  for  hours  a  tempera¬ 
ture  of  400°  F. 

An  interesting  paper,  though  unsatisfactory  as  regards 
its  results,  is  that  on  the  treatment  of  snake-poisoning,  by 
Sir  Joseph  Fayrer,  F.R.S.  The  conclusions  of  the  author, 
based  on  very  wide  experience,  are  the  reverse  of  hopeful. 
He  said  in  1868,  and  still  is  of  opinion,  that: — -“  To  con¬ 
ceive  of  an  antidote  (as  that  term  is  usually  understood) 
we  must  conceive  of  a  substance  so  subtle  as  to  follow, 
overtake,  and  neutralise  the  poison  in  the  blood,  and  that 
shall  have  the  power  of  counteracting  or  neutralising  the 
poisonous  and  deadly  influence  it  has  exerted  on  vital 
force.  Such  a  substance  has  still  to  be  found,  nor  does 
our  present  experience  of  drugs  give  hopeful  anticipation 
that  we  shall  find  it.” 

Lacerda,  also,  whilst  maintaining  the  value  of  potassium 
permanganate  as  a  chemical  antidote  where  it  can  come 
in  contact  with  the  poison,  admits  that — As  to  the  idea 
of  finding  a  physiological  antidote  for  snake-poisoning,  I 
entirely  agree  with  you  that  it  is  a  Utopia.” 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwis 
expressed. 


Comptes  Rendus  Hehdomadaires  desSeances,de  V Academie 
des  Sciences.  Vol.  xcix.,  No.  5,  August  4,  1884. 

Reply  to  two  Notes  by  M.  Wroblewski. — L. 
Cailletet. — The  author  protests  against  the  statements  of 
Wroblewski  that  all  attempts  hitherto  made  to  liquefy 
hydrogen  had  proved  unsuccessful,  and  that  he  (Cailletet) 
admitted  that  the  liquefaction  of  hydrogen  was  a  problem 
still  to  be  solved. 

Influence  of  Temperature  on  the  Hygroscopicity 
of  Vegetable  Earth. — T.  Schlcesing. — The  author  gives 
his  results  in  the  form  of  a  table. 

New  Apparatus  for  Collecting  Carbon  Dioxide  in 
the  “  Snowy  ”  State. — M.  Ducretet. — The  author’s  appa¬ 
ratus  cannot  be  described  intelligibly  without  the  aid  of 
the  accompanying  illustration. 

Constitution  of  Certain  Elementary  Compounds  of 
Cyanogen. — G.  Calmels. — -There  are  cyanides  and  iso¬ 
cyanides  amongst  the  most  simple  derivatives  of  cyanogen, 
and  their  constitution  is  manifested  by  the  faff  that  among 
the  alkaline  cyanides^the  radicle  is  fixed  upon  the  carbon, 
whilst  in  those  of  the  heavier  metals  it  is  fixed  upon 
nitrogen. 

On  a  Filter  yielding  Water  Physiologically  Pure. — - 
C.  Chamberland. — The  author  filters  water  through  a 
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porous  vessel  of  unglazed  porcelain,  and  obtains  it  abso¬ 
lutely  free  from  microbia.  A  single  such  vessel,  o’2o  metre 
long,  by  0'025  metre  in  diameter,  yields  about  20  litres  of 
water  daily. 

The  Decomposition  of  White  Cast-iron  by  Heat. 
— L.  Forquignon. — Cast-iron,  if  heated  for  several  days  to 
about  goo°  to  iooo0,  neither  melts  nor  softens,  but  is  con¬ 
verted  into  malleable  iron.  Its  surface  is  covered  with  a 
greyish  efflorescence.  The  fracture  is  sometimes  of  a 
uniform  black,  like  that  of  a  lead  pencil,  and  sometimes 
riddled  with  large  black  points,  regularly  distributed  in 
the  metallic  paste. 

The  Composition  and  Qualities  of  Coal  with  refer¬ 
ence  to  the  Plants  which  form  it. — Ad.  Carnot. — The 
author’s  experiments  show  that  when  all  other  circum¬ 
stances  are  alike  different  species  of  plants  have  given  rise 
to  coals  of  decidedly  different  properties. 

Calcium  Oxy-chloride  and  the  Calcium  Silicates, 
Simple  and  Chlorinated.  Artificial  Production  of 
Wollastonite. — Alex.  Gorgen — Both  chemically,  physi¬ 
cally,  and  optically,  the  artificial  wollastonite  is  identical 
with  the  natural  mineral. 

No.  6,  August  11,  1884. 

On  Globular  Lightning. — Gaston  Plante. — This  paper 
requires  the  two  accompanying  illustrations. 

Certain  Combinations  formed  by  the  Haloid  Salts 
and  the  Oxy-salts  of  the  same  Metal. — H.  Le  Chatelier. 
— The  author  describes  the  calcium  chloro-borate  and 
chloro-ferrite. 


Moniteur  Scientifique ,  Quesnevillc. 

Vol.  xiv.,  August,  1884. 

Patents  Referring  to  Colouring  Matters. — A  list 
of  German  specifications.  Especial  mention  may  be  made 
of  the  processes  of  H.  Loder,  of  Amsterdam,  who  pre¬ 
pares  colouring  matters  by  the  adtion  of  a  solution  of 
sugar  in  alcoholic  fermentation  on  certain  aromatic  com¬ 
binations.  One  of  these  mixtures  consists  of  resorcine, 
orcene,  saltpetre,  and  tartaric  acid,  added  to  the  ferment¬ 
ing  solution  of  sugar. 

Synthesis  of  Xanthine. — A.  Gauthier. — The  author 
heats  a  mixture  of  dilute  hydrocyanic  acid  and  acetic  acid 
to  i40°to  150°  in  sealed  tubes.  The  products  are  xanthine 
and  methyl-xanthine. 


Bulletin  de  la  Societe  Chimique  de  Paris. 

No.  2,  1884. 

Chemical  Reactions  which  accompany  the  Setting 
of  Hydraulic  Mortars. —  H.  Le  Chatelier.  — This 
memoir  does  not  admit  of  useful  abstraction. 

Critical  Observations  on  the  Use  of  Gypsum 
Filters  for  Sterilising  Liquids  containing  Ferments. — P. 
Cazeneuve. — The  author  shows  that  this  method  of  filtra¬ 
tion  is  open  to  certain  objections.  It  keeps  back  soluble 
lerments  and  a  very  considerable  proportion  of  the  albu- 
menoid  matters.  Hence,  e.g.,  blood  thus  treated  is  not 
merely  deprived  of  living  organisms,  which  may  have  been 
present,  but  undergoes  other  changes. 

Adhon  of  Acetyl  Chloride  upon  Toluene  in 
Presence  of  Aluminium  Chloride. — J.  Ch.  EssnerandE. 
Gassin. — The  authors  obtained  a  yield  of  acetyl-toluol  not 
exceeding  10  per  cent  of  the  theoretical  quantity. 

Constitution  of  the  Pyridic  Bases  derived  from 
Brucine. — Oechsner  de  Coninck. — An  examination  of  two 
lutidines  obtained  from  the  crude  quinoleine  derived  from 
brucine. 

Adtion  of  Cyanogen  upon  Certain  Ortho-diamines. — 
J.  A.  Bladin. — Cyanogen  unites  with  the  aromatic  ortho¬ 
diamines  forming  compounds  C;tH  8N4(?i  =  8,  9,  &c.), 
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which  are  in  general  more  stable  than  the  compounds  of 
cyanogen  with  the  monamines.  They  are  very  energetic 
bases  which  yield  with  acids  two  series  of  salts,  containing 
1  and  2  mols.  of  a  mono-basic  acid.  The  salts  with  2 
mols.  of  acid  are  unstable  and  lose  1  mol.  of  acid  in  con- 
tadtwith  water. 

Mono-chloric  Ethyl-benzine.  —  M.  Istrati. — Not 

suitable  for  abstraction. 

Synthesis  of  Pyridic  Hydrides. — -Oechsner  de 
Coninck. — The  author  has  effected  the  synthesis  of  certain 
hexa-hydrides  which  are  violent  poisons  producing  symp¬ 
toms  analogous  to  those  known  by  physiologists  under  the 
name  of  cicutism. 


Journal  fur  Praktische  Chemie. 

New  Series,  Vol.  xxix.,  Part  6. 

On  Para-ethoxy-phenyl-urethan  and  some  of  its 
Derivatives. — H.  Kcehler. — We  have  here  an  account  of 
para-ethoxy-carbanil,  nitro-para-ethoxy-phenyl-urethan, 
amido-para-ethoxy-phenyl-urethan  hydrochlorate,  non- 
symmetric  ortho-diamido-phenol  hydrochlorate,  diazo- 
imid-ethoxy-phenyl-urethan,  dinitro-para-ethoxy-phenyl- 
urethan,  a  second  compound  of  the  same  name, 
diamido-para-ethoxy-phenyl-urethan  hydrochlorate,  tri- 
nitro-para-ethoxy-phenyl-urethan,  triamido -para-ethoxy- 
phenyl-urethan  hydrochlorate,  trinitro-amido-phenetol, 
and  tetra-amido-phenetol  hydrochlorate. 

The  Action  of  Mono-chloracetic  Acids  upon  Ortho- 
and  Paramido-phenetol,  and  on -the  Oxyphenyl  Gly¬ 
cines. — Heinrich  Vater. — Like  the  amidic  acids  of  the 
fatty  series,  and  like  tyrosine,  the  solutions  of  the  oxy¬ 
phenyl  glycines  are  coloured  blood-red  by  a  drop  of  the 
solution  of  ferric  chloride.  The  para-compounds  form 
here  no  exception.  The  alkylised  compounds  show  the 
same  reaction.  Whilst  the  amido-acids  examined  by 
Hofmeister  give  a  blue  colour  with  copper  sulphate,  the 
oxyphenyl  glycines  and  their  derivatives  display  a  green 
colour.  In  the  presence  of  sodium  hydrate  the  amido- 
acids  of  the  fatty  series  (except  taurine)  and  tyrosine 
dissolve  copper  hydroxide.  The  oxyphenyl  glycines  form 
a  light  greenish  yellow  coagulum,  which  is  converted  into 
a  voluminous  yellow  mass  (slowly  in  the  cold,  but  quickly 
on  boiling)  containing  organic  matter  in  addition  to  cop¬ 
per.  With  mercury  salts  there  is  no  difference  in  the 
behaviour  of  the  oxyphenyl  glycines  and  the  remaining 
amido-acids. 

On  Meta-azo-  and  Hydrazo-phenetol. — M.  Buchstab 
— A  preliminary  communication. 

New  Formation  of  Carbostyril. — J.  Rotheit. — Tri- 
chloroxy-chinoline  is  heated  in  sealed  glass  tubes  with 
fuming  hydriodic  acid.  At  250°  it  yields  fine  white  needles 
of  the  composition  of  a  carbostyril. 

Adtion  of  Ethoxalyl-cbloride  upon  Diphenyl-sulph- 
urea  and  Triphenyl-guanidine.- — M.  v.  Stojentin. — 
When  ethoxalyl-chloride  is  cautiously  allowed  to  adtupon 
diphenyl-sulphurea  dissolved  in  benzol  there  is  a  violent 
readtion,  and  a  compound,  C21H17N3S2O,  is  formed.  If 
the  alcoholic  solution  of  this  body  is  treated  with  silver 
nitrate  it  is  easily  freed  from  sulphur,  and  from  the  filtrate 
there  crystallises  out  diphenyl-parabanic  acid. 

On  a  New  Metallic  Radicle. — P.  Schutzenberger. — 
From  the  Comptes  Rendus. 

Vol.  xxix.,  Part  7. 

Studies  on  Blood. — H.  Struve. — The  author  regards 
the  haemoglobine  crystals  as  crystals  of  a  colourless  albu- 
menoid  substance  which  hitherto  has  not  been  obtained 
pure,  but  contaminated  with  small  quantities  of  one  or  of 
several  blood-pigments.  He  dissents  from  the  view  of 
Hoppe-Seyler  that  “  hiemochromogen  is  formed  from 
haemoglobine  as  a  single  produdt  of  splitting  up ;  whilst 
haematine  is  formed  from  htemoglobine  or  haemochromogen 
only  by  oxidation.” 
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Communications  from  the  Agricultural-Chemical 
Laboratory  of  the  University  of  Konigsberg. — H. 
Ritthausen. — We  have  here  an  account  of  melitose  from 
cotton-seed  ;  a  notice  of  the  occurrence  of  citric  acid  in 
the  seeds  of  various  leguminous  plants  ;  a  proof  of  the 
occurrence  of  vicine  in  broad  beans  ( Vida  faba)  ;  and  a 
paper  on  the  solubility  of  vegetable  proteine  substances 
in  water  containing  hydrochloric  acid. 

The  Thio-lacflic  and  the  Thio-diladtic  Acids. — J.  M. 
Loven. — Contrary  to  the  assertion  of  Schadt  and  Botten- 
ger  pure  thio-diladtic  acid  is  a  well  crystallised  and  dis¬ 
tinctly  characterised  substance. 

Acftion  of  Hydroxylamine  and  Ethylamine  upon 
Komanic  Acid.— H.  Ost. — Hydroxylamine  a<fts  upon 
komanic  acid  similarly  to  ammonia.  Ethylamine  con¬ 
verts  komanic  acid  quantitatively  into  a  compound, 
CsHgNG^  +  |H20,  which  the  author  views  as  the  oxv- 
carbon  acid  of  an  ethyl-pyridine. 

“  De  Mortuis  nil  nisi  bene,  sed  non  nimis.” — II. 
Kolbe. — A  critique  on  some  recent  eulogiums  on  Dumas. 

Neutral  Salts  of  Didymium  Oxide  and  on  the 
Valence  of  Didymium. — A.  Cossa. — From  the  Comptes 
Rendus. 

Parts  9,  10,  and  n. 

Studies  in  Chemical  Dynamics. — W.  Ostwald. — In 
this  paper  the  author  treats  of  the  inversion  of  cane-sugar. 

Relation  between  Luteo-  and  Roseo-Salts.— S.  M. 
Jorgensen. — The  luteo-  and  roseo-salts  represent  each 
other  perfectly,  the  former  containing  2NH3  and  the  latter 
20H2. 

Formation  of  Acid  Amides  from  the  Salts  of  Am¬ 
monium. — N.  Menschutkin. — The  isomerism  of  acids  has 
an  influence  on  the  speed  of  amidation.  The  primary 
acids  display  the  greatest  rapidity;  the  secondary  acids 
have  a  less  rapidity  and  a  higher  temperature  at  the  be¬ 
ginning  of  the  process.  The  tertiary  acids  have  the 
smallest  rapidity, — a  conclusion  drawn  from  the  behaviour 
of  the  aromatic  acids.  Formic  acid  shows  the  greatest 
initial  rapidity  of  amidation.  Formic  acid  displays  the 
smallest  limit  of  normal  amidation.  The  isomerism  of 
the  acids  (in  the  first  place  only  the  primary  and  secondary) 
has  no  influence  on  the  limit  of  amidation. 

Modification  of  the  Rapidity  of  Certain  Reactions 
in  Connection  with  the  Temperature.— N.  Menschutkin. 
— This  paper  does  not  admit  of  useful  abstraction. 

Communications  from  the  Agricultural-Chemical 
Laboratory  of  the  University  of  Konigsberg. — H. 
Ritthausen. — This  paper  discusses  the  composition  of  the 
albumenoid  bodies  of  Vicea  faba  and  Phaseolus,  as  ob¬ 
tained  by  means  of  saline  solutions. 

Solubility  of  Solid  Bodies  in  Water  at  different 
Temperatures.  — Dr.  J.  L.  Andreas.— The  author  calls 
attention  to  several  causes  of  error  in  the  determination  of 
solubilities.  The  ordinary  methods  of  preparing  saturated 
solutions  are  that  either  an  excess  of  the  salt  is  intro¬ 
duced  into  water  at  a  constant  temperature,  stirring  from 
time  to  time,  or  the  water  is  saturated  with  the  salt  at  a 
higher  temperature,  and  the  solution  is  let  cool  down  to 
the  temperature  required,  at  which  it  is  kept  for  some  time 
with  occasional  agitation.  The  first  method  is  apt  to  give 
too  low  and  the  second  too  high  results.  The  author 
recommends  that  the  mixture  of  salt  and  water  should  be 
kept  in  incessant  agitation  for  one  to  one  and  a  half  hours. 
A  second  source  of  error  lies  in  the  determination  of  the 
temperature.  The  determination  of  the  salt  in  the  satur¬ 
ated  solution  is  generally  effected  by  evaporating  a  weighed 
portion  to  dryness  and  weighing  the  residue.  If  this 
evaporation  is  effected  at  a  boil  a  part  of  the  salt  is  lost. 
The  purity  of  the  salt  employed  necessarily  affeCts  the 
results.  The  author’s  method  of  experimentation  cannot 
be  explained  without  the  accompanying  illustrations. 


Influence  of  Dilution  upon  the  Rapidity  ot  Chemi¬ 
cal  Reactions. — Waldemar  de  la  Croix. — The  author 
gives  his  results  in  the  form  of  tables. 

Apparatus  for  Determining  Carbonic  Acid  and  Car¬ 
bonates. — Prof.  R.  Baur. — The  apparatus  cannot  be  in¬ 
telligibly  described  without  the  illustration. 

Anthology  of  Neo-chemical  Utterances. — (Commu¬ 
nicated  by  H.  Kolbe). — The  utterances  in  question  are  to 
be  found  in  Prof.  Baeyer’s  treatise  on  the  “  Combinations 
of  the  Indigo-group  ”  (. Berichte  Chem.  Gesellschaft  Berlin, 
1883,  p.  2188). 

Adolf  Baeyer,  the  Reformer  of  Chemical  Nomen¬ 
clature. — H.  Kolbe. — As  specimens  of  the  new  nomen¬ 
clature  may  be  quoted  “  esotrichlor-exodichlor  ethyl 
benzol;  ex-brom-2-3-4  trichlor-cinnamic  acid;  B-oxy-Py- 
oxy-ex-oxychinolin  cinnamic  acid;  w  brom-4-brom-aceto- 
phenon.” 

Justus  Liebig’s  Annalen  der  Chemie, 

Vol.  224,  Parts  1  and  2. 

On  the  Acridines. — -A.  Bernthsen. — In  this  extensive 
memoir  the  author  has  studied  true  acridine,  obtained 
from  formic  acid  and  diphenylamine,  phenyl-acridine,  from 
benzoic  acid  and  diphenylamine  ;  methyl-acridine  from 
acetic  acid  and  diphenylamine;  butyl-acridine,  from 
valerianic  acid  and  diphenylamine;  and  acridyl-benzoi c 
acid,  from  phthalic  acid  and  diphenylamine. 

Researches  on  the  Specifiic  Volumes  of  Liquid 
Compounds. — This  section  (iv.)  is  a  paper  by  Alb. 
Zander  on  the  normal  fatty  acids  and  the  normal  fatty 
alcohols. 

Communications  from  the  Main  Chemie  al  Labora¬ 
tory  of  the  University  of  Tubingen.— These  consist 
of  a  memoir  by  G.  Kumpf  on  nitrised  phenyl  benzyl-ethers, 
a  paper  by  P.  Frische  on  nitrised  para-kresyl-benzyl-ether, 
and  one  by  M.  Rapp  on  the  phenyl-  and  kresyl-esters  of 
phosphoric  acid  and  their  nitration. 

Communications  from  the  Chemical  Laboratory  of 
the  University  of  Jena —These  papers  are  a  contiunation 
of  the  researches  on  sulphur  compounds  noticed  in  the 
last  volume,  and  consist  of  memoirs  by  A.  Geuther,  on 
calcium  oxy-suiphides,  on  the  constitution  of  poly-sul¬ 
phides  and  poly-oxides,  and  on  certain  compounds  of  sul¬ 
phurous  acid. 


MISCELLANEOUS. 


Gas-tight  India-rubber  Tubing. — An  elastic  rubber 
tubing  perfectly  gas-tight  and  free  from  smell  has  been 
urgently  needed  for  many  years  ;  in  fact,  the  impossibility 
of  making  satisfactory  gas  connection  for  gas  apparatus 
which  requires  to  be  movable  has  rendered  the  use  of  gas 
as  a  fuel  in  many  cases  a  most  objectionable  nuisance.  A 
tubingrecently  brought  out  by  Mr.  Fletcher,  of  Warrington, 
is  made  of  two  layers  of  rubber,  with  pure  soft  tin-foil 
vulcanised  between.  It  is  said  to  be  perfectly  and  per¬ 
manently  gas-tight  under  any  pressure,  and  free  from 
smell  after  long-continued  use,  whilst  it  retains  the  flexi¬ 
bility  and  elasticity  of  an  ordinary  rubber  tube.  The 
braided  or  cloth  covered  tube,  which  has  been  made  with 
the  intention  of  filling  this  want,  has  never  come  into 
general  use  owing  to  the  very  small  quantity  it  passes, 
rendering  it  almost  useless  except  for  small  lighting 
burners,  and  also  that  special  brass  connections  and  screws 
have  to  be  fitted  to  every  burner  and  to  both  ends  of  every 
length  of  tube :  both  these  faults  are  entirely  done  away 
with.  This  tube  fills  a  want  which  every  user  of  gas 
apparatus  must  feel  daily.  Mr.  Fletcher  informs  us  that 
this  tube  has  been  in  practical  use  for  some  time,  and  has 
been  thoroughly  tested  fo  :  months  under  continuous  and 
heavy  pressures  of  gas. 
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NOTICE. 

The  STUDENTS'  NUMBER  of  the  Chemical 
News  will  be  published  on  Friday ,  September 
ig th.  Gentlemen  holding  official  positions  in 
the  Universities,  Medical  Schools,  &*c.,  of  the 
United  Kingdom,  where  Chemistry  and  Physi¬ 
cal  Science  form  a  part  of  the  education,  who 
have  not  yet  forwarded  the  necessary  informa¬ 
tion  to  our  Office  for  publication  in  that 
Number,  will  confer  a  favour  by  sending  it 
with  the  least  possible  delay. 

Advertisements  for  this  Number  should  reach 
the  Office  not  later  than  Wednesday,  the  ijth 
instant. 
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UNIVERSITY  COLLEGE,  BRISTOL. 

Ml  CHEMICAL  DEPARTMENT. 


Professor — W.  RAMSAY,  Ph.D. 
Lecturer-SYDNEY  YOUNG,  D.Sc. 


The  SESSION  1884-85  begins  on  7th  OCTOBER.  Lebtures  on 
Inorganic,  Organic,  Advanced,  and  Technical  Chemistry  will  be 
delivered  during  the  Session.  The  Laboratories  are  fitted  with  the 
most  recent  improvements  for  the  study  of  Prabtical  Chemistry  in 
all  its  branches.  In  the  evening,  Lebtures  on  Inorganic  Chemistry 
at  reduced  fees  are  de'ivered;  and  a  Special  Course  of  Lebtures  on 
Technical  Chemistry  is  also  given,  with  the  co-operation  of  the 
Worshipful  Company  of  Clothworkers.  A  Correspondence  Class 
especially  adapted  for  those  engaged  in  the  Clothworking  and  Dyeing 
Industries  will  begin  in  Obtober.  Several  Scholarships  are  tenable 
at  the  College.  Calendar,  containing  full  information,  price  is.  (by 
post  is.  3d.)  For  prospebtus  and  further  information  apply  to  the 
Registrar. 

CT.  PAUL’S  SCHOOL. — An  Examination  for 

vD  filling  up  about  20  Vacancies  on  the  Foundation  will  be  held  on 
the  10th  September. — For  information  apply  to  the  Bursar,  St.  Paul’s 
School,  West  Kensington,  S.W. 

T  EATHER  -  GLUE,  of  highest  strength, 

guaranteed  free  from  acid  and  grease,  for  prompt  delivery  at 
anytime  on  best  terms. — JULIUS  HEROLD,  Glue  Manufabturer, 
MONZINOEN  ON  THE  NABE,  RHENISH-PRUtSIA. 


Chemical  News, 
Sept.  5, 1884. 


UNIVERSITY  COLLEGE,  LONDON. 

FACULTY  OF  SCIENCE,  including  the  Departments  of 
ENGINEERING  and  CHEMICAL  and  MECHANICAL  TECH- 
NOLOGY. 

The  Session  will  open  on  Obtober  2nd. 

For  detailed  Prospebtuses  of  the  Courses  of  Instrubtion,  Exhibi¬ 
tions,  Scholarships,  &c.,  apply  to  the  College,  Gower  Street,  W.C. 

TALFOURD  ELY,  M.A.,  Secretary. 


UNIVERSITY  COLLEGE,  LONDON. 

TUFNELL  SCHOLARSHIPS  IN  CHEMISTRY. 


A  SCHOLARSHIP  of  £100  per  annum,  tenable  for  two  years,  will 
be  open  for  Competition  in  June,  1885,  by  Students  in  Analytical 
Chemistry.  Candidates  must  attend  the  Laboratory  during  the  pre¬ 
vious  Session,  and  must  have  Matriculated  at  the  University  of 
London  within  three  years. 

For  further  information  apply  to  the  Secretary  of  the  College. 
_ TALFOURD  ELY,  M.A.,  Secretary. 

AWEN  S  COLLEGE  (VICTORIA 

Mr  UNIVERSITY),  MANCHESTER. 


SESSION  1884-5. 

I.  DEPARTMENT  of  ARTS  and  LAW. 

II.  DEPARTMENT  of  SCIENCE  and  ENGINEERING. 

Candidates  for  Admission  in  these  Departments  must  not  be  under 

14  years  of  age,  and  those  under  16  will  be  required  to  pass  an  Entrance 
Examination  in  English,  Arithmetic,  and  Elementary  Latin,  to  be 
held  on  the  3rd  OCTOBER. 

III.  DEPARTMENT  of  MEDICINE  and  SURGERY  and  of 
DENTAL  SURGERY. 

Students  are  required,  before  entering,  to  have  passed  either  the 
Entrance  Examination  in  Arts,  or  the  Preliminary  Examination  in 
the  Viaoria  University,  or  some  other  pf  the  Preliminary  Examin¬ 
ations  prescribed  by  the  General  Medical  Council. 

IV.  DEPARTMENT  forWOMEN  (223,  Brunswick-street). 

The  SESSION  in  Departments  I.,  II.,  and  IV.,  will  commence  on 
the  7th,  and  in  III.,  on  the  1st  OCTOBER. 

V.  EVENING  CLASSES. 

The  SESSION  will  commence  on  the  13th  OCTOBER.  New 
Students  will  be  admitted  on  the  8th,  9th,  and  ioLh  Oaober,  between 
6.30  and  9  p.m. 

ENTRANCE  EXHIBITIONS  and  SCHOLARSHIPS  are  offered 
to  be  Competed  for  by  Male  Students  in  Classics,  Greek,  Testament, 
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D.C.L., 


Steps  towards  a  Kinetic  Theory  of  Matter. 

The  now  well-known  kinetic  theory  of  gases  is  a  step  so 
important  in  the  way  of  explaining  seemingly  static  pro¬ 
perties  of  matter  by  motion,  that  it  is  scarcely  possible  to 
help  anticipating  in  idea  the  arrival  at  a  complete  theory 
of  matter,  in  which  all  its  properties  will  be  seen  to  be 
merely  attributes  of  motion.  If  we  are  to  look  for  the 
origin  of  this  idea,  we  must  go  back  to  Democritus, 
Epicurus,  and  Lucretius.  We  may  then,  I  believe,  without 
missing  a  single  step,  skip  1800  years.  Early  last  century 
we  .find  in  Malebranche’s  “  Recherche  de  la  Verite, ’’"the 
statement  that  “  La  durete  des  corps  ”  depends  on  “  petits 
tourbillons.”*  These  words,  embedded  in  a  hopeless  mass 
of  unintelligible  statements  of  the  physical,  metaphysical, 
and  theological  philosophies  of  the  day,  and  unsupported 
by  any  explanation,  elucidation,  or  illustration  throughout 
the  rest  of  the  three  volumes,  and  only  marred  by  any 
other  single  sentence  or  word  to  be  found  in  the  great  book, 
still  do  express  a  distindt  conception,  which  forms  a  most 
remarkable  step  towards  the  kinetic  theory  of  matter.  A 
little  later  we  have  Daniel  Bernoulli’s  promulgation  of 
what  we  now  accept  as  a  surest  article  of  scientific  faith — 
the  kinetic  theory  of  gases.  He,  so  far  as  I  know,  thought 
only  of  the  Boyle’s  and  Mariotte’s  law  of  the  “  spring  of 
air,”  as  Boyle  called  it,  without  reference  to  change  of 
temperature  or  the  augmentation  of  its  pressure  if  not 
allowed  to  expand  for  elevation  of  temperature,  a  phe¬ 
nomenon  which  perhaps  he  scarcely  knew,  still  less  the 
elevation  of  temperature  produced  by  compression,  and 
the  lowering  of  temperature  by  dilation,  and  the  conse¬ 
quent  necessity  of  waiting  for  a  fra&ion  of  a  second  or  a 
few  seconds  of  time  (with  apparatus  of  ordinary  experi¬ 
mental  magnitude),  to  see  a  subsidence  from  a  larger 
change  of  pressure,  down  to  the  amount  of  change  that 
verifies  Boyle’s  law.  The  consideration  of  these  phe¬ 
nomena  forty  years  ago  by  Joule,  in  connedion  with 
Bernoulli’s  original  conception,  formed  the  foundation  of 
the  kinetic  theory  of  gases  as  we  now  have  it.  But  what 
a  splendid  and  useful  building  has  been  placed  on  this 
foundation  by  Clausius  and  Maxwell,  and  what  a  beautiful 
ornament  we  see  on  the  top  of  it  in  the  radiometer  of 
Crookes,  securely  attached  to  it  by  the  happy  discovery 
ofTait  and  Dewar, f  that  the  length  of  the  free  path  of  the 
residual  molecules  of  air  in  a  good  modern  vacuum  may 
amount  to  several  inches.  Clausius’s  and  Maxwell’s  ex¬ 
planations  of  the  diffusion  of  gases,  and  of  thermal  con- 
dudion  in  gases,  their  charmingly  intelligible  conclusion 
that  in  gases  the  diffusion  of  heat  is  just  a  little  more  rapid 
than  the  diffusion  of  molecules,  because  of  the  interchange 
of  energy  in  collisions  between  molecules,);  while  the 

,  *  J‘_Preuvede  la  supposition  que  j’ay  faite  :  Que'la  matiere  subtileou 
etheree  est  necessairement  composee  de  petits  tourbillons  ;  et 
qu’ils  sont  les  causes  naturelles  de  tous  les  changements  qui  arrivent 
a  la  iuatiere ;  ce  que  je  confirme  par  Implication  des  effets  les  plus 
gcneraux  de  la  Physique,  tels  que  sont  la  durete  des  corps,  leur  fluidite, 
leur  pesanteur,  leur  legerete,  la  lumiereet  la  refradtion  et  reflexion  de 
ses  rayons.’’— Malebranche,  Recherche  de  la  Verite,  1712. 

I  Rtoc.  R.  S.  E.  March  2,  1874,  and  J  uly  5,  1875. 

}  On  the  other  hand  in  liquids,  on  account  of  the  crowdedness  of  the 
molecules,  the  diffusion  of  heat  must  be  chiefly  by  interchange  of 
energies  between  the  molecules,  and  should  be,  as  experiment  proves 
jt  is,  enormously  more  rapid  than  the  diffusion  of  the  molecules  them- 


chief  transference,  of  heat  is  by  adual  transport  of  the 
molecules  themselves  ;  and  Maxwell’s  explanation  of  the 
vtscosffy  of  gases,  with  the  absolute  numerical  relations 
which  the  work  of  those  two  great  discoverers  found 
among  the  three  properties  of  diffusion,  thermal  condudion 
and  viscosity,  have  annexed  to  the  domain  of  science  a 
vast  and  ever-growing  province. 

Rich  as  it  is  in  practical  results,  the  kinetic  theory  of 
gases,  as  hitherto  developed,  stops  absolutely  short  at  the 
atom  or  molecule,  and  gives  not  even  a  suggestion  towards 
explaining  the  properties  in  virtue  of  which  the  atoms  or 
molecules  mutually  influence  one  another  For  some 
guidance  towards  a  deeper  and  more  comprehensive  theory 
of  matter,  we  may  look  back  with  advantage  to  the  end  of 
last  century  and  the  beginning  of  this  century,  and  find 
Rumfoid  s  conclusion  regarding  the  heat  generated  in 
boring  a  brass  gun:  “It  appears  tome  to  be  extremely 
difficult,  if  not  quite  impossible,  to  form  any  distind  idea 
of  anything  capable  of  being  excited  and  communicated 
in  the  manner  the  heat  was  excited  and  communicated  in 
these  experiments,  except  it  be  motion,”  and  Davy’s  still 
more  suggestive  statement:  “  The  phenomena  of  repulsion 
are  not  dependent  on  a  peculiar  elastic  fluid  for  their  ex¬ 
istence  .  .  .’’  “  Heat  may  be  defined  a  peculiar  motion, 

probably  a  vibration,  of  the  corpuscles  of  bodies,  tending 
to  separate  them.  ...”  “To  distinguish  this  motion 
from  others,  and  to  signify  the  causes  of  our  sensations  of 
heat,  &c.,  the  name  repulsive  motion  has  been  adopted.” 
Here  we  have  a  most  important  idea.  It  would  be  some¬ 
what  a  bold  figure  of  speech  to  say  the  earth  and  moon  are 
kept  apart  by  a  repulsive  motion  ;  and  yet,  after  all,  what 
is  centrifugal  force  but  a  repulsive  motion,  and  may  it  not 
be  that  there  is  no  such  thing  as  repulsion,  and  that  it  is 
solely  by  inertia  that  what  seems  to  be  repulsion  is  pro¬ 
duced  ?  Two  bodies  fly  together,  and,  accelerated  by 
mutual  attraction,  if  they  do  not  precisely  hit  one  another 
they  cannot  but  separate  in  virtue  of  the  inertia  of  their 
masses.  So,  after  dashing  past  one  another  in  sharply 
concave  curves  round  their  common  centre  of  gravity 
they  fly  asunder  again.  A  careless  onlooker  might  fmagine 
they  had  repelled  one  another,  and  might  not  notice^the 
difference  between  what  he  actually  sees  and  what  he 
would  see  if  the  two  bodies  had  been  projected  with  great 
velocity  towards  one  another,  and  either  colliding  and  re¬ 
bounding,  or  repelling  one  another  into  sharply  convex  con¬ 
tinuous  curves,  fly  asunder  again. 

Joule,  Clausius,  and  Maxwell,  and  no  doubt  Daniel 
Bernoulli  himself,  and  I  believe  every  one  who  has  hitherto 
written  or  done  anything  very  explicit  in  the  kinetic  theory 
of  gases,  has  taken  the  mutual  action  of  molecules  in 
collision  as  repulsive.  May  it  not  after  all  be  attradive  ? 
This  idea  has  never  left  my  mind  since  I  first  read  Davy’s 
“  Repulsive  Motion,”  about  thirty-five  years  ago  but  I 
never  made  anything  of  it,  at  all  events  have  not  done  so 
until  to-day  (June  16,  1884),  (if  this  can  be  said  to  be 
making  anything  of  it),  when  in  endeavouring  to  prepare 
the  present  address  I  notice  that  Joule’s  and  my  own  old 
experiments*  on  the  thermal  effeCt  of  gases  expanding 
from  a  high  pressure  vessel  through  a  porous  plucq  proves 
the  less  dense  gas  to  have  greater  intrinsic  potential  energy 
than  the  denser  gas,  if  we  assume  the  ordinary  hypothesis 
regarding  the  temperature  of  a  gas,  according  to  which 


selves,  and  this  again  ought  to  be  much  less  rapid  than  either  the 
material  or  thermal  diffusivities  of  gases.  Thus  the  diffusivitv  of 
common  salt  through  water  was  found  by  Pick  to  be  as  small  as 
0  0000112  square  centimetres  per  second  :  nearly  200  times  as  great 
as  this  is  the  diffusivity  of  heat  through  water,  which  was  found  by  T 
1 .  Bottomley  to  be  about  C002  square  centimetres  per  second  The 
material  diffusivities  of  gases,  according  to  Loschmidt’s  experiments 
range  from  o’og8  (theinterdiffusivity  of  carbonicacid  and  nitrous  oxide) 
to  0-642  (theinterdiffusivity  of  carbonic  oxide  and  hydrogen)-  while 
the  thermal  diffusivities  of  gases,  calculated  according  to  Clausius’s 
and  Maxwell’s  kinetic  theory  of  gases,  are  o'oSg  for  carbonic  acid  o’i6 
for  common  air  or  other  gases  of  nearly  the  same  density  and’  ri2 
for  hydrogen  (all,  both  material  and  thermal,  being  reckoned  in  sounre 
centimetres  per  second).  4 

■»arkyS.c«. 
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two  gases  are  of  equal  temperatures*  when  the  kinetic 
energies  of  their  constituent  molecules  are  of  equal  average 
amounts  per  molecule. 

Think  of  the  thing  thus.  Imagine  a  great  multidude  of 
particles  enclosed  by  a  boundary  which  may  be  pushed 
inwards  in  any  part  all  round  at  pleasure.  Now  station  an 
engineer  corps  of  Maxwell’s  army  of  sorting  demons  all 
round  the  enclosure,  with  orders  to  push  in  the  boundary 
diligently  everywhere,  when  none  of  the  besieged  troops 
are  near,  and  to  do  nothing  when  any  of  them  are  seen 
approaching,  and  until  after  they  have  turned  again  in¬ 
wards.  The  result  will  be  that  with  exadtly  the  same  sum 
of  kinetic  and  potential  energies  of  the  same  enclosed 
multidude  of  particles,  the  throng  has  been  caused  to  be 
denser.  Now  Joule’s  and  my  own  old  experiments  on  the 
efflux  of  air  prove  that  if  the  crowd  be  common  air,  or 
oxygen,  or  nitrogen,  or  carbonic  acid,  the  temperature  is 
a  little  higher  in  the  denser  than  in  the  rarer  condition 
when  the  energies  are  the  same.  By  the  hypothesis, 
equality  of  temperature  between  two  different  gases  or 
two  portions  of  the  same  gas  at  different  densities  means 
equality  of  kinetic  energies  in  the  same  number  of 
molecules  of  the  two.  From  our  observations  proving  the 
temperature  to  be  higher,  it  therefore  follows  that  the  po¬ 
tential  energy  is  smaller  in  the  condensed  crowd.  This— 
always,  however,  under  protest  as  to  the  temperature  hy¬ 
pothesis — proves  some  degree  of  attraction  among  the 
molecules,  but  it  does  not  prove  ultimate  attraction  between 
two  molecules  in  collision,  or  at  distances  much  less  than 
the  average  mutual  distance  of  nearest  neighbours  in  the 
multitude.  The  collisional  force  might  be  repulsive,  as 
generally  supposed  hitherto,  and  yet  attraction  might  pre¬ 
dominate  in  the  whole  reckoning  of  difference  between  the 
intrinsic  potential  energies  of  the  more  dense  and  less 
dense  multitudes.  It  is,  however,  remarkable  that  the 
explanation  of  the  propagation  of  sound  through  gases, 
and  even  of  the  positive  fluid  pressure  of  a  gas  against  the 
sides  of  the  containing  vessel,  according  to  the  kinetic 
theory  of  gases,  is  quite  independent  of  the  question 
whether  the  ultimate  collisional  force  is  attractive  or  re¬ 
pulsive.  Of  course  it  must  be  understood  that  if  it  is 
attractive,  the  particles  must  be  so  small  that  they  hardly 
ever  meet — they  would  have  to  be  infinitely  small  to  never 
meet — that,  in  faCt,  they  meet  so  seldom,  in  comparison 
with  the  number  of  times  their  courses  are  turned  through 
large  angles  by  attraction,  that  the  influence  of  these 
purely  attractive  collisions  is  preponderant  over  that  of  the 
comparitively  very  rare  impacts  from  actual  contact.  Thus, 
after  all,  the  train  of  speculation  suggested  by  Davy’s 
«  Repulsive  Motion  ”  does  not  allow  us  to  escape  from  the 
idea  of  true  repulsion,  does  not  do  more  than  let  us  say  it 
is  of  no  consequence,  nor  even  say  this  with  truth,  because, 
if  there  are  impacts  at  all,  the  nature  of  the  force  during 
the  impaCt,  and  the  effects  of  the  mutual  impacts,  however 
rare,  cannot  be  evaded  in  any  attempt  to  realise  a  concep¬ 
tion  of  the  kinetic  theory  of  gases.  And  in  faCt,  unless 
we  are  satisfied  to  imagine  the  atoms  of  a  gas  as  mathe¬ 
matical  points  endowed  with  inertia,  and,  as  according  to 
Boscovich,  endowed  with  forces  of  mutual  positive  and 
negative  attraction,  varying  according  to  some  definite 
function  of  the  distance,  we  cannot  avoid  the  question  of 
impacts,  and  of  vibrations  and  rotations  of  the  molecules 
resulting  from  impacts,  and  we  must  look  distinctly  on 
each  molecule  as  being  either  a  little  elastic  solid,  or  a 
configuration  of  motion  in  a  continuous  all-pervading  liquid. 
I  do  not  myself  see  how  we  can  ever  permanently  rest 
anywhere  shoit  of  this  last  view;  but  it  would  be  a  very 


*  That  this  is  a  mere  hypothesis  has  been  scarcely  remarked  by  the 
founders  themselves,  nor  by  almost  any  writer  on  the  kinetic  theory  of 
gases.  No  one  has  yet  examined  the  question  :  what  is  the  condition 
as  regards  average  distribution  of  kinetic  energy,  which  is  ultimately 
fulfilled  by  two  portions  of  gasous  matter,  separated  by  a  thin  elastic 
septum  which  absolutely  prevents  interdiffusion  of  matter,  while  it 
allows  interchange  of  kinetic  energy  by  collisions  against  itself  ?  In¬ 
deed  I  do  not  know  but  that  the  present  is  the  very  first  statement 
which  has  ever  been  publish/d  of  this  condition  of  the  problem  of 
equal  temperatures  between  two  gaseous  masses. 


pleasant  temporary  resting-place  on  the  way  to  it,  if  we 
could,  as  it  were,  make  a  mechanical  model  of  a  gas  out 
of  little  pieces  of  round,  perfectly  elastic  solid  matter, 
flying  about  through  the  space  occupied  by  the  gas,  and 
colliding  with  one  another  and  against  the  sides  of  the 
containing  vessel.  This  is,  in  faCt,  all  we  have  of  the 
kinetic  theory  of  gases  up  to  the  present  time,  and  this 
has  done  for  us,  in  the  hands  of  Clausius  and  Maxwell, 
the  great  things  which  constitute  our  first  step  towards  a 
molecular  theory  of  matter.  Of  course  from  it  we  should 
have  to  go  on  to  find  an  explanation  of  the  elasticity  and 
all  the  other  properties  of  the  molecules  themselves,  a  sub¬ 
ject  vastly  more  complex  and  difficult  than  the  gaseous 
properties,  for  the  explanation  of  which  we  assume  the 
elastic  molecule  ;  but  without  any  explanation  of  the  pro¬ 
perties  of  the  molecule  itself,  with  merely  the  assumption 
that  the  molecule  has  the  requisite  properties,  we  might 
rest  happy  for  awhile  in  the  contemplation  of  the  kinetic 
theory  of  gases,  and  its  explanation  of  the  gaseous  pro¬ 
perties,  which  is  not  only  stupendously  important  as  a. 
step  towards  a  more  thorough-going  theory  of  matter,  but 
is  undoubtedly  the  expression  of  a  perfectly  intelligible  and 
definite  set  of  faCts  in  nature.  But  alas  for  our  mechanical 
model  consisting  of  the  cloud  of  little  elastic  solids  flying 
about  amongst  one  another.  Though  each  particle  have 
absolutely  perfect  elasticity,  the  end  must  be  pretty  much 
the  same  as  if  it  were  but  imperfectly  elastic.  The  average 
effect  of  repeated  and  repeated  mutual  collisions  must 
be  to  gradually  convert  all  the  translational  energy 
into  energy  of  shriller  and  shriller  vibrations  of  the 
molecule.  It  seems  certain  that  each  collision  must  have 
something  more  of  energy  in  vibrations  of  very  finely 
divided  nodal  parts  than  there  was  of  energy  of  such  vi¬ 
brations  before  the  impaCt.  The  more  minute  this  nodal 
subdivision,  the  less  must  be  the  tendency  to  give  up  part 
of  the  vibrational  energy  into  the  shape  of  translational 
energy  in  the  course  of  a  collision,  and  I  think  it  is 
rigorously  demonstrable  that  the  whole  translational 
energy  must  ultimately  become  transformed  into  vibra¬ 
tional  energy  of  higher  and  higher  nodal  subdivisions  if 
each  molecule  is  a  continuous  elastic  solid.  Let  us,  then, 
leave  the  kinetic  theory  of  gases  for  a  time  with  this  diffi¬ 
culty  unsolved,  in  the  hope  that  we  or  others  after  us  may 
return  to  it,  armed  with  more  knowledge  of  the  properties 
of  matter,  and  with  sharper  mathematical  weapons  to  cut 
through  the  barrier  which  at  present  hides  from  us  any 
view  of  the  molecule  itself,  and  of  the  effects  other  than 
mere  change  of  translational  motion  which  it  experiences 
in  collision. 

To  explain  the  elasticity  of  a  gas  was  the  primary  ob¬ 
jedt  of  the  kinetic  theory  of  gases.  This  objedt  is  only 
attainable  by  the  assumption  of  an  elasticity  more  complex 
in  charadter,  and  more  difficult  of  explanation,  than  the 
elasticity  of  gases — the  elasticity  of  a  solid.  Thus,  even 
if  the  fatal  fault  in  the  theory,  to  which  I  have  alluded, 
did  not  exist,  and  if  we  could  be  perfectly  satisfied 
with  the  kinetic  theory  of  gases  founded  on  the  col- 
lisisns  of  elastic  solid  molecules,  there  would  still  be 
beyond  it  a  grander  theory  which  need  not  be  considered  a 
chimerical  objedt  of  scientific  ambition— to  explain  the 
elasticity  of  solids.  But  we  may  be  stopped  when  we 
commence  to  look  in  the  diredtion  of  such  a  theory  with  the 
cynical  question  :  What  do  you  mean  by  explaining  a 
property  of  matter?  As  to  being  stopped  by  any  such 
question,  all  I  can  say  is  that  if  engineering  were 
to  be  all  and  to  end  all  physical  science,  we  should  per¬ 
force  be  content  with  merely  finding  properties  of  matter 
by  observation,  and  using  them  for  practical  purposes. 
But  I  am  sure  very  few,  if  any,  engineers  are  pradtically 
satisfied  with  so  narrow  a  view  of  their  noble  profession. 
They  must  and  do  patiently  observe,  and  discover  by  ob¬ 
servation,  properties  of  matter,  and  results  of  material 
combinations.  But  deeper  questions  are  always  present, 
and  always  fraught  with  interest  to  the  true  engineer,  and 
he  will  be  the  last  to  give  weight  to  any  other  objedtion  to 
any  attempt  to  see  below  the  surface  of  things  than  the 
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pradtical  question  :  Is  it  likely  to  prove  wholly  futile?  But 
now  instead  of  imagining  the  question :  What  do  you 
mean  by  explaining  a  property  of  matter  ?  to  be  put  cyni¬ 
cally,  and  letting  ourselves  be  irritated  by  it,  suppose  we 
give  to  the  questioner  credit  for  being  sympathetic,  and 
condescend  to  try  and  answer  his  question.  We  find  it 
not  very  easy  to  do  so.  All  the  properties  of  matter  are 
so  connected  that  we  can  scarcely  imagine  one  thoroughly 
explained  without  our  seeing  its  relation  to  all  the  others, 
without  in  fadt  having  the  explanation  of  all,  and  till  we 
have  this  we  cannot  tell  what  we  mean  by  “  explaining  a 
property,”  or  “  explaining  the  properties  ”  of  matter.  But 
though  this  consummation  may  never  be  reached  by  man, 
the  progress  of  science  may  be,  I  believe  will  be,  step  by 
step  towards  it,  on  many  different  roads  converging  to¬ 
wards  it  from  all  sides.  The  kinetic  theory  of  gases  is, 
as  I  have  said,  a  true  step  on  one  of  the  roads.  On  the 
very  distindt  road  of  chemical  science,  Ste. -Claire  Deville 
arrived  at  his  grand  theory  of  dissociation  without  the 
slightest  aid  from  the  kinetic  theory  of  gases.  The  fadt 
that  he  worked  it  out  solely  from  chemical  observation 


Fig.  1. 


and  experiment,  and  expounded  it  to  the  world  without 
any  hypothesis  whatever,  and  seemingly  even  without  con¬ 
sciousness  of  the  beautiful  explanation  it  has  in  the  kinetic 
theory  of  gases,  secured  for  it  immediately  an  indepen¬ 
dent  solidity  and  importance  as  a  chemical  theory  when 
he  first  promulgated  it,  to  which  it  might  even  by  this 
time  scarcely  have  attained  if  it  had  first  been  suggested 
as  a  probability  indicated  by  the  kinetic  theory  of  gases, 
and  been  only  afterwards  confirmed  by  observation.  Now, 
however,  guided  by  the  views  which  Clausius  and 
Williamson  have  given  us  of  the  continuous  interchange 
of  partners  between  compound  molecules  constituting 
chemical  compounds  in  the  gaseous  state,  we  see  in 
Deville’s  theory  of  dissociation  a  point  of  contadi  of  the 
most  transcendent  interest  between  the  chemical  and 
physical  lines  of  scientific  progress. 

To  return  to  elasticity  :  if  we  could  make  out  of  matter 
devoid  of  elasticity  a  combined  system  of  relatively  moving 
parts  which,  in  virtue  of  motion,  has  the  essential 
charadteristics  of  an  elastic  body,  this  would  surely  be,  if 
not  positively  a  step  in  the  kinetic  theory  of  matter,  at 
least  a  finger-post  pointing  a  way  which  we  may  hope 


will  lead  to  a  kinetic  theory  of  matter.  Now  this,  as  I 
have  already  shown,*  we  can  do  in  several  ways.  In  the 
case  of  the  last  of  the  communications  referred  to,  of  which 
only  the  title  has  hitherto  been  published,  I  showed  that, 
frorn  the  mathematical  investigation  of  a  gyrostatically 
dominated  combination  contained  in  the  passage  of  Thom¬ 
son  and  Tait’s  “  Natural  Philosophy”  referred  to,  it  follows 
that  any  ideal  system  of  material  particles,  adting  on  one 
another  mutually  through  massless  connedting  springs, 
may  be  perfedtly  imitated  in  a  model  consisting  of  rigid 
links  jointed  together,  and  having  rapidly  rotating  fly¬ 
wheels  pivoted  on  some  or  on  all  of  the  links.  The  imi¬ 
tation  is  not  confined  to  cases  of  equilibrium.  It  holds 
also  for  vibration  produced  by  disturbing  the  system  infi¬ 
nitesimally  from  a  position  of  stable  equilibrium  and 
leaving  it  to  itself.  Thus  we  may  make  a  gyrostatic  system 
such  that  it  is  in  equilibrium  under  the  influence  of  certain 
positive  forces  applied  to  different  points  of  this  system  ; 
all  the  forces  being  precisely  the  same  as,  and  the  points 
of  application  similarly  situated  to,  those  of  the  stable 
system  with  springs.  Then,  provided  proper  masses  (that 


Fig.  2. 


is  to  say,  proper  amounts  and  distributions  of  inertia)  be 
attributed  to  the  links,  we  may  remove  the  external  forces 
from  each  system,  and  the  consequent  vibration  of  the 
points  of  application  of  the  forces  will  be  identical.  Or 
we  may  adt  upon  the  systems  of  material  points  and 
springs  with  any  given  forces  for  any  given  time,  and  leave 
it  to  itself,  and  do  the  same  thing  for  the  gyrostatic 
system ;  the  consequent  motion  will  be  the  same  in  the 
two  cases.  If  in  the  one  case  the  springs  are  made  more 
and  more  stiff,  and  in  the  other  case  the  angular  velocities 
of  the  fly-wheels  are  made  greater  and  greater,  the  periods 
of  the  vibrational  constituents  of  the  motion  will  become 
shorter  and  shorter,  and  the  amplitudes  smaller  and 
smaller,  and  the  motions  will  approach  more  and  more 
nearly  those  of  two  perfedtly  rigid  groups  of  material 
points,  moving  through  space  and  rotating  according  to 
the  well-known  mode  of  rotation  of  a  rigid  body  having 

*  Paper  on  “  Vortex  Atoms,”  Proc.  R.  S.  23.,  Feb.,  1867;  abstract 
of  Lebture  before  Royal  Institution  of  Great  Britain,  March  4,  1881, 
on  “  Plasticity  viewed  as  possibly  a  Mode  of  Motion”  ;  Thomson  and 
Tait’s  “  Natural  Philosophy,”  second  edition,  Part  I.,  §§  345  viii,  to 
345  xxvii. ;  “  On  Oscillation  and  Waves  in  an  Adynamic  Gyrostatic 
System  ”  (title  only),  Proc.  R.  S.  E.,  March,  1883. 
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unequal  moments  of  inertia  about  its  three  principal  axes. 
In  one  case  the  ideal  nearly  rigid  connection  between  the 
particles  is  produced  by  massless  exceedingly  stiff  springs  ; 
in  the  other  case  it  is  produced  by  the  exceedingly  rapid 
rotation  of  the  fly  wheels  in  a  system  which,  when  the 
fly-wheels  are  deprived  of  their  rotation,  is  perfectly  limp. 

The  drawings  (Figs,  i  and  2)  before  you  illustrate  two 
such  material  systems.*  The  directions  of  rotation  of  the 
fly-wheels  in  the  gyrostatic  system  (Fig.  2)  are  indi¬ 
cated  by  directional  elipses,  which  show  in  perspective 
the  direction  of  rotation  of  the  fly-wheel  of  each 
gyrostat.  The  gyrostatic  system  (Fig.  2)  might  have  been 
constituted  of  two  gyrostatic  members,  but  four  are  shown 
for  symmetry.  The  enclosing  circle  represents  in  each 
case  in  section  an  enclosing  spherical  shell  to  prevent  the 
interior  from  being  seen.  In  the  inside  of  one  there  are 
fly-wheels,  in  the  inside  of  the  other  a  massless  spring. 
The  projecting  hooked  rods  seem  as  if  they  are  connected 
by  a  spring  in  each  case.  If  we  hang  any  one  of  the 
systems  up  by  the  hook  on  one  of  its  projecting  rods,  and 
hang  a  weight  to  the  hook  of  the  other  projecting  rod,  the 
weight  when  first  put  on  will  oscillate  up  and  down,  and 
will  go  on  doing  so  for  ever  if  the  system  be  absolutely  un- 
friCtionah  If  we  check  the  vibration  by  hand,  the  weight 
will  hang  down  at  rest,  the  pin  drawn  out  to  a  certain 
degree  ;  and  the  distance  drawn  out  will  be  simply  pro¬ 
portional  to  the  weight  hung  on,  as  in  an  ordinary  spring 
balance. 

Here,  then,  out  of  matter  possessing  rigidity,  but  abso¬ 
lutely  devoid  of  elasticity,  we  have  made  a  perfect  model 
of  a  spring  in  the  form  of  a  spring  balance.  Connect 
millions  and  millions  of  particles  by  pairs  of  rods  such  as 
these  of  this  spring  balance,  and  we  have  a  group  of  par¬ 
ticles  constituting  an  elastic  solid  ;  exactly  fulfilling  the 
mathematical  jiideal  worked  out  by  Navier,  Poisson,  and 
Cauchy,  and  many  other  mathematicians  who,  following 
their  example,  have  endeavoured  to  found  a  theory  of  elas° 
ticity  of  solids  on  mutual  attraction  and  repulsion  between 
a  group  of  material  particles.  All  that  can  possibly  be 
done  by  this  theory,  with  its  assumption  of  forces  acting 
according  to  any  assumed  law  of  relation  to  distance,  is 
done  by  the  gyrostatic  system.  But  the  gyrostatic  system 
does,  besides,  what  the  system  of  naturally  aCting 
material  particles  cannot  do:  it  constitutes  an  elastic 
solid  which  can  have  the  Faraday  magneto-optic  rotation 
of  the  plane  of  polarisation  of  light ;  supposing  the  appli¬ 
cation  of  our  solid  to  be  a  model  of  the  luminiferous  ether 
for  illustrating  the  undulatory  theory  of  light.  The  gyro¬ 
static  model  spring  balance  is  arranged  to  have  zero 
moment  of  momentum  as  a  whole,  and  therefore  to  con¬ 
tribute  nothing  to  the  Faraday  rotation ;  with  this  arrange¬ 
ment  the  model  illustrates  the  luminiferous  ether  in  a  field 
unaffected  by  magnetic  force.  But  now  let  there  be  a 
different  rotational  velocity  imparted  to  the  jointed  square 
round  the  axis  of  the  two  projecting  hooked  rods,  such  as 
to  give  a  resultant  moment  ol  momentum  round  any  given 
line  through  the  centre  of  inertia  of  the  system,  and  let 
pairs  of  the  hooked  rods  in  the  model  thus  altered,  which 
is  no  longer  a  model  of  a  mere  spring-balance,  be  applied 
as  connections  between  millions  of  pairs  of  particles  as 
before  :  with  the  lines  of  resultant  moment  of  momentum 
all  similarly  directed.  We  now  have  a  model  elastic  solid 
which  will  have  the  property  that  the  direction  of  vibration 
in  waves  of  rectilinear  vibrations  propagated  through  it 
shall  turn  round  the  line  of  propagation  of  the  waves ; 
just  as  Faraday’s  observation  proves  to  be  done  by  the 
line  of  vibration  of  light  in  a  dense  medium  between  the 


In  Fig.  1  the  two  hooked  rods  seen  projecting  from  the  sphere 
are  connected  by  an  elastic  coach  spring.  In  Fig.  2  the  hooked  rods 
are  connected  one  to  each  of  two  opposite  corners  of  a  four-sided 
jointed  frame,  each  member  of  which  carries  a  gyrostat  so  that  the 
axis  of  rotation  of  the  fly-wheel  is  in  the  axis  of  the  member  of  the 
frame  which  bears  it.  Each  of  the  hooked  rods  in  Fig.  2  is  con¬ 
nected  to  the  framework  through  a  swivel  joint,  s>  that  the  whole  gy¬ 
rostatic  framework  may  be  rotated  about  the  axis  of  the  hooked  rods 
in  order  to  annul  the  moment  of  momentum  of  the  framework  about 
this  axis  due  to  rotation  of  the  fly-wheels  in  the  gyrostats. 


poles  of  a  powerful  magnet.  The  case  of  wave  front  per¬ 
pendicular  to  the  lines  of  resultant  moment  of  momentum 
(that  is  to  say,  the  direction  of  propagation  being  parallel 
to  these  lines)  corresponds,  in  our  mechanical  model,  to 
the  case  of  light  travelling  in  the  direction  of  the  lines  of 
force  in  a  magnetic  field. 

In  these  illustrations  and  models  we  have  different 
portions  of  ideal  rigid  matter  aCting  upon  one  another,  by 
normal  pressure  at  mathematical  points  of  contact — of 
course  no  forces  of  friction  are  supposed.  It  is  exceed¬ 
ingly  interested  to  see  how  thus,  with  no  other  postulates 
than  inertia,  rigidity,  and  mutual  impenetrability,  we  can 
thoroughly  model  not  only  an  elastic  solid,  and  any  com¬ 
bination  of  elastic  solids,  but  so  complex  and  recondite  a 
phenomenon  as  the  passage  of  polarised  light  through  a 
magnetic  field.  But  now,  with  the  view  of  ultimately 
discarding  the  postulate  of  rigidity  from  all  our  materials , 
let  us  suppose  some  to  be  absolutely  destitute  of  rigidity, 
and  to  possess  merely  inertia  and  incompressibility,  and 
mutual  impenetrability  with  reference  to  the  still  remain¬ 
ing  rigid  matter.  With  these  postulates  we  can  produce 
a  perfect  model  of  mutual  action  at  a  distance  between 
solid  particles,  fulfiling  the  condition,  so  keenly  desired  by 
Newton  and  Faraday,  of  being  explained  by  continuous 
aCtion  through  an  intervening  medium.  The  law  of  the 
mutual  force  in  our  model,  however,  is  not  the  simple 
Newtonian  law,  but  the  much  more  complex  law  of  the 
mutual  aCtion  between  two  electromagnets — with  this  dif¬ 
ference,  that  in  the  hydrokinetic  model  in  every  case  the 
force  is  opposite  in  direction  to  the  corresponding  force  in 
the  eleCtro-magnetic  analogue.  Imagine  a  solid  bored 
through  with  a  hole  and  placed  in  our  ideal  perfect  liquid. 
For  a  moment  let  the  hole  be  stopped  by  a  diaphragm, 
and  let  an  impulsive  pressure  be  applied  for  an  instant 
uniformily  over  the  whole  membrane,  and  then  instantly 
let  the  membrane  be  dissolved  into  liquid.  This  aCtion 
originates  a  motion  of  the  liquid  relatively  to  the  solid,  of 
a  kind  to  which  I  have  given  the  name  of  ;t  irrotational 
circulation,”  which  remains  absolutely  constant  however 
the  solid  be  moved  through  the  liquid.  Thus,  at  any  time 
the  aCtual  motion  of  the  liquid  at  any  point  in  the  neigh¬ 
bourhood  of  the  solid  will  be  the  resultant  of  the  motion 
it  would  have  in  virtue  of  the  circulation  alone  were 
the  solid  at  rest,  and  the  motion  it  would  have  in 
virtue  of  the  motion  of  the  solid  itself,  had 
there  been  no  circulation  established  through  the 
aperture.  It  is  interesting  and  important  to  remark  i  1 
passing  that  the  whole  kinetic  energy  of  the  liquid  is  the 
sum  of  the  kinetic  energies  which  it  would  have  in  the  two 
cases  separately.  Now,  imagine  the  whole  liquid  to  be 
enclosed  in  an  infinitely  large  rigid  containing  vessel,  and 
in  the  liquid,  at  an  infinite  distance  from  any  part  of  the 
containing  vessel,  let  two  perforated  solids,  with  irro¬ 
tational  circulation  through  each,  be  placed  at  rest  near 
one  another.  The  resultant  fluid  motion  due  to  the  two 
circulations  will  give  rise  to  fluid  pressure  on  the  two 
bodies,  which  if  unbalanced  will  cause  them  to  move.  The 
force  systems — force-and-torques,  or  pairs  of  forces — re¬ 
quired  to  prevent  them  from  moving  will  be  mutual  and 
opposite,  and  will  be  the  same  as,  but  opposite  in  direction 
to,  the  mutual  force  systems  required  to  hold  at  rest  two 
eleCtro-magnets  fulfilling  the  following  specification.  The 
two  eleCtro-magnets  are  to  be  of  the  same  shape  and  size 
as  the  two  bodies,  and  to  be  placed  in  the  same  relative 
positions,  and  to  consist  of  infinitely  thin  layers  of  eleCtric 
currents  in  the  surfaces  of  solids  possessing  extreme  dia¬ 
magnetic  quality — in  other  words,  infinitely  small  per¬ 
meability.  The  distribution  of  eleCtric  current  on  each 
body  may  be  any  whatever  which  fulfils  the  condition  that 
the  total  current  across  any  closed  line  drawn  on  the  sur¬ 
face  once  through  the  aperture  is  equal  to  1/4W  of  the 
circulation*  through  the  aperture  in  the  hydrokinetic 
analogue. 

*  The  integral  of  tangential componentvelocity  all  round  any  closed 
curve,  passing  once  through  the  aperture,  is  defined  as  the  “  Cyclic 
constant,”  or^the"  circulation”  ("Vortex  Motion,”  §  Co  (a)  Trans, 
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It  might  be  imagined  that  the  adtion  at  a  distance  thus 
provided  for  by  fluid  motion  could  serve  as  a  foundation 
for  a  theory  of  the  equilibrium,  and  the  vibrations,  of 
elastic  solids,  and  the  transmission  of  waves  like  those  of 
light  through  an  extended  quasi-elastic  solid  medium. 
But  unfortunately  for  this  idea  the  equilibrium  is  essen¬ 
tially  unstable,  both  in  the  case  of  magnets  and,  notwith¬ 
standing  the  fadtthat  the  forces  are  oppositely  directed,  in 
the  hydrokinetic  analogue  also,  when  the  several  movable 
bodies  (two  or  any  greater  number)  are  so  placed  rela¬ 
tively  as  to  be  in  equilibrium.  If,  however,  we  connedt 
the  perforated  bodies  with  circulation  through  them  in  the 
hydrokinetic  system,  by  jointed  rigid  connedting  links,  we 
may  arrange  for  configurations  of  stable  equilibrium. 
Thus  without  fly-wheels,  but  with  fluid  circulations 
through  apertures,  we  may  make  a  model  spring  balance, 
or  a  model  luminiferous  ether,  either  without  or  with  the 
rotational  quality  corresponding  to  that  of  the  true  lumi¬ 
niferous  ether  in  the  magnetic  fluid— in  short,  do  all  by 
the  perforated  solids  with  circulations  through  them  that 
we  saw  we  could  do  by  means  of  linked  gyrostats.  But 
something  that  we  cannot  do  by  linked  gyrostats  we  can 
do  by  the  perforated  bodies  with  fluid  circulation.  We 
can  make  a  model  gas.  The  mutual  adtion  at  a  distance, 
repulsive  or  attradtive  according  to  the  mutual  aspedt  of 
the  two  bodies  when  passing  within  collisional  distance* 
of  one  another,  suffices  to  produce  the  change  of  diredtion 
of  motion  in  collision,  which  essentially  constitutes  the 
foundation  of  the  kinetic  theory  of  gases  ;  and  which,  as 
we  have  seen  before,  may  as  well  be  due  to  attradtion  as 
to  repulsion,  so  far  as  we  know  from  any  investigation 
hitherto  made  in  this  theory. 

_  There  remains,  however,  as  we  have  seen  before,  the 
difficulty  of  providing  for  the  case  of  adtual  impadts  be¬ 
tween  the  solids ;  which  must  be  done  by  giving  them 
massless  spring  buffers,  or,  which  amounts  to  the  same 
thing,  attributing  to  them  repulsive  forces  sufficiently 
powerful  at  very  short  distances  to  absolutely  prevent 
impadts  between  solid  and  solid ;  unless  we  adopt  the 
equally  repugnant  idea  of  infinitely  small  perforated  solids, 
with  infinitely  great  fluid  circulations  through  them.  Were 
it  not  for  this  fundamental  difficulty,  the  hydrokinetic  model 
gas  would  be  exceedingly  interesting ;  and,  though  we 
could  scarcely  adopt  it  as  conceivably  a  true  representa¬ 
tion  of  what  gases  really  are,  it  might  still  have  some  im¬ 
portance  as  a  model  configuration  of  solid  and  liquid 
matter,  by  which  without  elasticity  the  elasticity  of  a  true 
gas  might  be  represented. 

But  lastly,  since  the  hydrokinetic  model  gas  with  per¬ 
forated  solids  and  fluid  circulations  through  them  fails 
because  of  the  impadts  between  the  solids,  let  us  annul 
the  solids  and  leave  the  liquid  performing  irrotational  cir¬ 
culation  round  vacancy,  j  in  the  place  of  the  solid  cores 
which  we  have  hitherto  supposed  ;  or  let  us  annul  the 
rigidity  of  the  solid  cores  of  the  rings  and  give  them  mole¬ 
cular  rotation  according  to  Helmholtz’s  theory  of  vortex 
mation.  For  stability  the  molecular  rotation  must  be  such 
as  to  give  the  same  velocity  at  the  boundary  of  the  ro¬ 
tational  fluid  core  as  that  of  the  irrotationally  circulating 
liquid  in  contadt  with  it,  because,  as  I  have  proved, 
fridtional  slip  between  two  portions  of  liquid  in  contadt  is 
inconsistent  with  stability.  There  is  a  further  condition, 


R.  S.  E.,  April  29,  1867).  It  has  the  same  value  for  all  closed  curves 
passing  just.  once  through  the  aperture,  and  it  remains  constant 
through  all  .time  whether  the  solid  body  be  in  motion  or  at  rest. 

*  According  to.  this  view  there  is  no  precise  distance,  or  definite 
condition  respecting  the  distance,  between  two  molecules  at  which 
apparently  they  come  to  be  in  collision,  or  when  receding  from  one 
another  they  cease  to  be  in  collision.  It  is  convenient,  however,  in 
the  kinetic  theory  of  gases,  to  adopt  arbitrarily  a  precise  definition  of 
collision,  according  to  which  two  bodies  or  particles  mutually  adting 
at  a  distance  may  be  said  to  be  in  collision  when  their  mutual  adtion 
exceeds  some  definite  arbitrarily  assigned  limit,  as,  for  example,  when 
the  radius  of  curvature  of  the  path  of  either  body  is  less  than  a  stated 
fradtion  (1/100,  for  instance)  of  the  distance  between  them. 

I  Investigations  respecting  coreless  vortices  will  be  found  in  a 
paper  by  the  author,  “Vibrations  of  a  Columnar  Vortex,”  Proc.  R.  S.E., 
March  1,  1880;  and  a  paper  by  Hicks,  recently  read  before  the  Royal 
Society, 
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upon  which  I  cannot  enter  in  detail  just  now,  but  which 
may  be  understood  in  a  general  way  when  I  say  that  it  is 
a  condition  of  either  uniform  or  of  increasing  molecular 
rotation  from  the  surface  inwards,  analogous  to  the  con¬ 
dition  that  the  density  of  a  liquid,  resting  for  example 
under  the  influence  of  gravity,  must  either  be  uniform  or 
must  be  greater  below  than  above  for  stability  of  equi¬ 
librium.  All  that  I  have  said  in  favour  of  the  model 
vortex  gas  composed  of  periorated  solids  with  fluid  circu¬ 
lations  through  them  holds  without  modification  for  the 
purely  hydrokinetic  model,  composed  of  either  Helmholtz 
cored  vortex  rings  or  of  coreless  vortices,  and  we  are  now 
troubled  with  no  such  difficulty  as  that  of  the  impadts  be¬ 
tween  solids.  Whether,  however,  when  the  vortex  theory 
of  gases  is  thoroughly  worked  out,  it  will  or  will  not  be 
found  to  fail  in  a  manner  analogous  to  the  failure  which  I 
have  already  pointed  out  in  connedtion  with  the  kinetic 
theory  of  gases  composed  of  little  elastic  solid  molecules, 
I  cannot  at  present  undertake  to  speak  with  certainty.  It 
seems  to  me  most  probable  that  the  vortex  theory  cannot 
fail  in  any  such  way,  because  all  I  have  been  able  to  find 
out  hitherto  regarding  the  vibrations  of  vortices,*  whether 
cored  or  coreless,  does  not  seem  to  imply  the  liability  of 
translational  or  impulsive  energies  of  the  individual  vortices 
becoming  lost  in  energy  of  smaller  and  smaller  vibrations. 

As  a  step  towards  kinetic  theory  of  matter  it  is  certainly 
most  interesting  to  remark  that  in  the  quasi-elasticity, 
elasticity  looking  like  that  of  an  india-rubber  band,  which 
we  see  in  a  vibrating  smoke-ring  launched  from  an  elliptic 
aperture,  or  in  two  smoke-rings  which  were  circular,  but 
which  have  become  deformed  from  circularity  by  mutual 
collision,  we  have  in  reality  a  virtual  elasticity  in  matter 
devoid  of  elasticity,  and  even  devoid  of  rigidity,  the  virtual 
elasticity  being  due  to  motion,  and  generated  by  the 
generation  of  motion. 


DETERMINATION  OF  WOOL,  (SILK,  AND 
COTTON  IN  TISSUES. 

By  A.  REMONT. 

The  author  takes  four  portions,  weighing  each  2  grms., 
puts  one  of  them  aside,  and  boils  the  remainder  for  a 
quarter  of  an  hour  in  hydrochloric  acid  at  3  per  cent.  If 
after  the  lapse  of  this  time  the  liquid  is  deeply  coloured  it 
is  decanted,  and  fresh  acid  is  added,  in  which  the  swatches 
are  boiled  for  half-an-hour  longer.  Finally,  they  are 
washed  in  water,  and  wrung  out  in  a  linen  cloth.  This 
removes  the  dressing.  The  ebullition  with  dilute  acid  re¬ 
moves  the  dyes  readily  from  cotton,  less  readily  from  wool, 
and  very  imperfedtly  irom  silk.  Dark  coloured  sdks  are 
most  heavily  weighted.  The  iron  compounds  used  for 
this  purpose  are  completely  removed  by  the  process  above 
described,  if  they  do  not  exceed  one-quarter  of  the  total 
weight  of  the  fibre,  which  has  then  a  chesnut-brown 
colour.  If  the  weighting  is  very  heavy  the  material  is 
only  partially  decolourised.  In  this  case  a  few  threads, 
after  boiling,  are  incinerated  ;  the  weight  of  the  residual 
ferric  oxide  is  determined  and  taken  into  account  if  it 
exceeds  5  per  cent. 

One  of  the  boiled  swatches  is  laid  aside,  and  the  other 
two  are  plunged  for  one  or  two  minutes  into  a  boiling 
solution  of  basic  zinc  chloride  at  6o°  B.  (This  reagent  is 
prepared,  according  to  Morin,  by  mixing  together  1000 
parts  melted  zinc  chloride,  850  parts  of  distilled  water, 
and  40  parts  of  zinc  oxide,  heating  until  the  last-mentioned 
article  is  dissolved.)  The  swatches  are  allowed  to  drain, 
thrown  into  water,  and  thoroughly  washed,  first  with 
acidulated  water,  and  then  with  pure  water.  This  opera- 

*  See  papers  by  the  author  “  On  Vortex  Motion,”  Trans.  R.  S.  E., 
April,  1867,  and  “Vortex  Statics,”  Proc.  R.  S.  E.,  December,  1875 ; 
also  a  paper  by  J.  J.  Thomson,  B.A.,  “  On  the  Vibrations  of  Vortex 
Ring,”  Trans.  R.  8.,  December,  1881,  and  his  valuable  book  on  Vortex 
Motion. 


Determination  of  Woof  Silk ,  and  Cotton  in  Tissues. 


124 

tion  is  accelerated  by  wringing  out  the  swatches  each  time 
in  a  linen  cloth.  This  operation  removes  the  silk. 

One  of  the  two  swatches  from  which  the  silk  has  thus 
been  removed  is  put  aside.  The  other  is  gently  boiled 
for  a  quarter  of  an  hour  in  60  to  80  c.c.  soda-lye  at  sp.  gr. 
X'020.  If  the  boiling  is  too  strong  the  lye  may  become  so 
far  concentrated  as  to  attack  vegetable  fibre  considerably. 
The  swatch  is  washed  as  above,  avoiding  friction,  as  the 
fibres  have  been  rendered  brittle  by  the  treatment  which 
they  have  undergone. 

All  four  swatches  are  then  heated  for  fifteen  minutes  in 
distilled  water,  pressed,  and  allowed  to  lie  in  the  same 
room  in  which  they  had  been  previously  kept.  The  next 
day  they  are  weighed.  The  swatch  first  laid  aside  should 
weigh  2  grms.  ;  a  difference  of  less  than  5  milligrms.  may 
be  negledted,  but  a  greater  difference  must  be  taken  into 
account.  The  difference  between  the  weight  of  this 
swatch  and  that  of  the  second  represents  the  dressing  ; 
that  between  the  second  and  third  gives  the  silk.  The 
weight  of  the  fourth  swatch  represents  approximately  the 
vegetable  fibre  present  (cotton,  phormium,  flax,  hemp), 
but  it  is  somewhat  attacked  by  the  soda-lye.  In  cotton 
this  loss  has  been  found  in  a  series  of  experiments  to 
amount  to  5  per  cent.  On  multiplying  the  figures  ob¬ 
tained  by  50  we  obtain  the  percentage  of  dressing  silk  and 
vegetable  fibre.  The  remainder  is  the  wool. — Zeitschrift 
fur  Analytische  Chemie. 


ON  THE 

CONNECTION  BETWEEN  PSEUDO  SOLUTION 
AND  TRUE  SOLUTION. 

By  W.  W.  J.  NICOL,  M.A.,  B.Sc.,  F.R.S.E.,  F.C.S., 
Lecturer  on  Chemistry,  Mason  College,  Birmingham. 


It  is  well  known  that  very  finely  divided  solids  are  capable 
of  remaining  suspended  in  water  for  days,  or  weeks,  or 
even  months  without  any  appreciable  precipitation  taking 
place.  So  long  ago  as  1827  Brown*  observed  that  such 
fine  particles  exhibit  a  quivering  or  jumping  motion — the 
so-called  “  Brownian  ”  or  “pedetic  motion.”  By  the  ex¬ 
haustive  researches  of  Weberf  and  WienerJ  it  has  been 
shown  that  this  motion  is  not  caused — 

(a)  By  infusoria ; 

(b)  By  mechanical  agitation  communicated  to  the 

liquid ; 

(c)  By  the  mutual  attraction  or  repulsion  of  the  par¬ 

ticles  themselves ; 

(d)  By  alterations  of  temperature  ; 

\e)  By  evaporation. 

And  it  is  now  very  generally  admitted  that  the  motion  of 
the  particles  is  due  to  the  impadt  of  the  molecules  of  the 
liquid  on  them,  and  that  such  motion  is  exhibited  only  by 
particles  less  than  0^0005  m.m.  in  diameter. 

Still  more  recently  it  has  been  found ||  that  the  amount 
and  rapidity  of  this  motion  increases  witn  the  temperature 
of  the  liquid  ;  and  that  the  influence  of  the  impadt  of  the 
molecules  of  the  liquid  is  sufficient  to  overcome  the  adtion 
of  gravity  even  in  the  case  of  particles  of  heavy  bodies  in  a 
specifically  light  liquid.  For  instance,  particles  of  mer¬ 
curic  sulphide,  of  sufficiently  small  size,  suspended  in 
water,  not  only  do  not  sink  to  the  bottom  of  the  vessel, 
but  adtually  diffuse  uniformly  throughout  the  liquid.  Small 
bubbles  of  various  gases  in  soap  solution  also  exhibit 
similar  motions  ;  and  drops  of  oil  or  small  particles  of 
fat  are  known  to  remain  long  suspended  in  water,  and  to 
possess  a  motion  in  an  inverse  ratio  to  their  size.  Finally, 
when  a  solid  body,  in  a  fine  state  of  division,  remains 
suspended  for  an  indefinite  time  in  water,  it  is  possible  to 

*  R.  Brown,  1827.  Compare  Jahresbsrichte,  1867,  n. 

f  Weber,  Pogg.  Ann.,i 854,  xciv.,  447. 

t  Wiener,  Pogg.  Ann-,  cxviii.,  85. 

Exner,  Jahresberichte,  1867, 12. 
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bring  about  almost  immediate  precipitation  by  the  addi¬ 
tion  of  soluble  substances  to  the  water;  thus,  alum  is 
well  known  to  have  a  clearing  effedt  on  turbid  water.  The 
precipitate  thus  produced  is  found  to  consist  of  amorphous 
aggregations  of  particles  which  are  destitute  of  motion.* 

I  wish  briefly  to  point  out  the  agreement  of  the 
observed  fadts  with  regard  to  pseudo  solution  with  what 
may  be  called  the  molecular  theory  of  solution!  in  con¬ 
tradistinction  to  the  hydrate  theory.  According  to  this 
theory,  solution  of  a  salt  in  water  is  a  consequence  of  the 
attraction  of  the  water  molecules  for  a  single  salt  mole¬ 
cule,  exceeding  the  attraction  of  the  molecules  of  salt  for 
one  another.  Thus  the  solubility  or  insolubility  of  a  salt 
is  conditioned  largely  by  its  cohesion  ;  if  the  cohesion  be 
great  the  solubility  is  small,  and  vice  versa.  Thus,  in  the 
case  of  barium  sulphate  the  cohesion  is  very  great,  and 
the  solubility  almost  nil ;  but  if  by  mechanical  or  other 
means  the  cohesion  be  destroyed  for  a  time — that  is,  if  it 
be  finely  divided — then  it  will  remain  suspended  in  water 
for  a  very  long  time.  Thus,  although  the  water  molecules 
of  themselves  are  not  able  to  overcome  the  cohesion  of  the 
salt,  yet,  when  that  is  overcome  by  other  means,  they  are 
able  to  retain  the  salt  in  pseudo  solution,  which  differs 
from  true  solution  only  in  the  degree  of  division  of  the 
solid.  If,  therefore,  it  were  possible  to  divide  an  insoluble 
body  into  its  molecules,  it  would  also  be  possible  to  dis¬ 
solve  it  in  water  to  a  great  extent,  and  separation  from 
such  a  solution  would  go  on  exceedingly  slowly,  for  only 
seldom  would  a  sufficient  number  of  the  molecules  of  the 
solid  be  in  contadt  at  one  time,  so  that  their  mutual 
attraction  might  exceed  that  of  the  water  for  them.  Cases 
similar  to  this  are  very  common  :  I  may  instance  the  ex¬ 
tremely  slow  precipitation  of  many  insoluble  compounds 
from  cold  dilute  solutions. 

In  conclusion,  I  have  already  pointed  out,J  in  a  paper 
on  saturation,  that  if  there  be  two  salts,  one  very  soluble 
in  water  and  the  other  less  so, — e.g.,  CaCl2  and  NaCl — 
then  if  CaCl2  be  added  to  a  solution  of  NaCl,  this  last  salt 
is  precipitated  owing  to  the  more  soluble  salt  having  a 
greater  attraction  for  the  molecules  of  water,  a  case  analo¬ 
gous,  I  think,  to  the  precipitation  of  fine  mud  from  water 
on  the  addition  of  a  soluble  body.  Colloidal  silica  and 
ferric  hydrate  are  also  precipitated  on  the  addition  of  salt, 
but  such  cases  are  intermediate  between  pseudo  and  true 
solution. 


CHEMICAL  ACTIONS  WITH  CARBON  AND 
ITS  COMPOUNDS.il 

By  G.  GORE,  LL.D.,  F.R.S. 

The  following  experiments  were  made  partly  with  the 
objedt  of  finding  some  new  reactions  in  which  carbon  was 
set  free  in  the  elementary  state,  and  also  to  discover  new 
fadts  respecting  carbon  and  some  of  its  compounds  : — 

1.  White  phosphorus  was  added  in  very  small  frag¬ 
ments  at  a  time  to  potassic  cyanide  in  a  state  of  fusion  ; 
strong  effervescence  occurred.  On  dissolving  the  cooled 

'  mass  in  water  a  small  quantity  of  black  matter  was  left. 
The  black  matter  was  insoluble  in  a  hot  mixture  of  nitric 
and  hydrofluoric  acids;  it  burned  with  a  glow,  without 
flame,  and  left  hardly  a  trace  of  residue  ;  it  was  there¬ 
fore  carbon,  and  may  have  been  derived  from  potassic 
carbonate  contained  in  the  cyanide.  (Compare  experi¬ 
ments  2  and  3). 

2.  Red  phosphorus  in  a  state  of  powder,  added  to 
potassic  cyanide  in  a  state  of  fusion,  produced  strong 
adtion,  and  caused  the  cyanide  to  become  black ;  and 
upon  dissolving  the  cooled  salt  in  water  much  black  pow¬ 
der  of  low  specific  gravity  separated.  Powdered  arsenic 
also  caused  the  separation  of  a  small  amount  of  black 

*  See  Naumann,  “  Thermo-chemie,”  1882,  p.  32. 

t  Nicol,  Phil.  Mag.,  Feb.,  18S3,  p.  91. 

X  Phil.  Mag.,  J  une,  1884,  p.  547. 

II  Read  before  the  Birmingham  Philosophical  Society,  J  une,  1884. 
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matter  from  the  fused  salt, 
similar  effebt. 

3.  A  mixture  of  pure  potassic  and  sodic  carbonates  in 
a  fused  state  was  not  visibly  decomposed  by  metallic 
arsenic  or  antimony  ;  but  by  aluminium  carbon  was  se¬ 
parated. 

4.  When  carbonate  of  sodium  at  a  low  red-heat  w  as 
decomposed  by  vapour  of  phosphorus,  if  the  residue  was 
not  finally  heated  so  as  to  expel  all  free  phosphorus,  on 
subsequently  dissolving  it  in  water  a  dark  brown  liquid 
was  obtained,  the  blackness  of  which  could  not  be  entirely 
removed  even  by  a  large  number  of  successive  filtrations. 
The  black  matter  in  the  filter  required  extreme  washing 
in  order  to  obtain  a  colourless  filtrate. 

5.  By  adding  phosphide  of  sodium  to  a  fused  mixture 
of  the  pure  carbonates  of  sodium  and  potassium  a  little 
incandescence  occurred,  and  a  black  coaly-looking  sub¬ 
stance  was  obtained.  The  cooled  substance,  on  being 
thrown  into  water,  evolved  a  very  small  amount  of  spon¬ 
taneously  inflammable  gas.  The  experiment  was  repeated 
with  the  previous  addition  of  zinc  to  the  salt.  In  each 
case,  on  treating  the  residue  with  water,  a  black  powder 
was  obtained  which  burned  readily  and  left  no  residue. 

6.  By  projecting  small  portions  of  a  mixture  of  red 
phosphorus  and  ammonic  carbonate,  each  in  a  state  of 
powder,  into  a  red-hot  porcelain  crucible,  fused  phosphoric 
acid  of  a  blackish  colour  was  obtained. 

7.  No  carbon  was  set  free  by  adding  ammonic  car¬ 
bonate  to  fused  sodium  in  a  wrought-iron  cup ;  scintil¬ 
lation  only  took  place  when  the  carbonate  touched  the 
melted  metal. 

8.  Metallic  sodium  was  added  to  melted  potassic  cy¬ 
anide  ;  it  floated,  burned,  and  disappeared.  On  treating 
the  cooled  mass  with  water  a  minute  quantity  only  of 
black  matter  separated. 

9.  A  piece  of  potassium  and  a  small  quantity  of  bisul¬ 
phide  of  carbon  were  highly  heated  in  a  lightly  closed 
glass  tube,  and  shaken.  The  glass  became  filled  with 
green  vapour  of  potassium,  portions  of  the  contents  be¬ 
came  red-hot,  and  the  tube  burst  with  a  loud  report. 

10.  Coal-gas  was  passed  over  red-hot  peroxide  of  iron 
in  a  state  of  fine  powder;  it  set  free  metallic  iron  and 
carbon  as  a  fine  black  powder. 

11.  By  passing  coal-gas  over  fused  argentic  fluoride  in 
a  platinum  boat  at  an  incipient  red-heat  all  the  silver  salt 
was  reduced  to  metal,  hydrofluoric  acid  was  formed,  and 
a  little  carbon  was  separated  as  a  black  powder  mixed 
with  the  unfused  silver. 

12.  Coal-gas  was  passed  over  argentic  chloride  just 
below  its  fusion-point,  also  over  chloride  of  lead  in  a  state 
of  fusion,  until  the  salts  were  quite  reduced  to  metal.  In 
each  case,  but  most  with  the  silver  salt,  carbon  in  the 
state  of  a  fine  black  powder  was  set  free,  and  was  obtained 
on  dissolving  the  residue  in  dilute  nitric  acid.  The  chlorides 
of  copper  and  cadmium  were  similarly  treated  ;  the  former 
was  slowly  reduced  and  some  carbon  liberated  ;  the  latter 
was  not  decomposed. 

I3-  By  passing  coal-gas,  during  several  hours,  over  fused 
iodide  of  silver  in  a  glass  retort,  at  a  red-heat,  only  a 
comparatively  small  portion  of  the  salt  was  reduced  to  the 
metallic  state  ;  no  carbon  was  detected. 

14.  A  mixture  of  tetrafluoride  of  silicon  and  carbonic 
anhydride  was  passed  through  a  red-hot  glass  tube.  No 
silica  was  produced  nor  carbon  set  free.  By  passing  also 
a  mixture  of  carbonic  anhydride,  phosphuretted  hydrogen, 
and  vapour  of  carbonate  of  ammonium  through  a  simi¬ 
larly  heated  tube,  no  carbon  was  liberated. 

15.  Mixtures  of  carbonic  anhydride  and  hydrogen, 
carbonic  oxide  and  hydrogen,  and  of  all  three  of  these 
gases,  were  passed  through  red-hot  glass  tubes,  and  also 
over  red-hot  platinum-foil,  but  in  no  case  was  either  vapour 
of  water  formed  or  carbon  eliminated.  By  passing  a 
mixture  of  carbonic  anhydride  and  hydrogen  through  a 
red-hot  iron  tube  containing  iron  turnings,  no  decomposi¬ 
tion  occurred. 

16.  No  carbon  was  liberated  by  long-continued  contact 


of  carbonic  anhydride  gas  with  a  solution  of  white 
phosphorus  in  carbonic  bisulphide.  Pieces  of  white  phos¬ 
phorus  in  water  exposed  to  an  atmosphere  of  carbonic 
anhydride  in  a  dark  place,  during  nine  weeks,  showed  no 
signs  of  change. 

17.  Silicon  in  contact  with  pure  gold  in  water  exposed 
to  carbonic  anhydride  showed  no  visible  change  in  six 
weeks.  With  vapour  of  CC14,  instead  of  carbonic  anhy¬ 
dride,  the  results  were  the  same.  With  magnesium  in 
absolute  alcohol  exposed  to  carbonic  anhydride  gas,  no 
carbon  was  liberated. 

18.  By  condensing  carbonic  anhydride  in  the  liquid 
state  at  6o°  F.  into  contact  with  potassium  and  sodium, 
no  carbon  was  set  free. 

19.  By  passing  vapour  of  selenium  slowly  over  a  layer 
of  charcoal  powder,  8  inches  long,  in  a  thick  refractory 
glass  tube,  at  a  full  red-heat  during  one  hour  and  a  half, 
about  three  drops  of  a  liquid  were  obtained.  Several  ex¬ 
periments  of  this  kind  were  made,  and  in  one  of  them  the 
liquid  dissolved  some  of  the  selenium,  and  formed  a  thick 
oil,  of  a  red-brown  colour. 

20.  Potassium  which  had  been  kept  immersed  in  excess 
of  liquid  C2CI4  in  a  closely  stoppered  bottle  during  four 
years,  became  wholly  converted  into  a  soluble  white  salt 
of  strongly  alkaline  readion.  No  carbon  was  separated. 

21.  By  bringing  into  contad  either  of  the  four  chlorides 
of  carbon,  bromide  of  carbon,  carbonic  bisulphide,  pure 
anhydrous  carbonate,  or  formiate  of  sodium,  or  ammonic 
oxalate,  with  a  deep  blue  solution  of  potassium  or  sodium 
in  anhydrous  liquid  ammonia  under  pressure  at  6o°  F., 
chemical  changes  occurred  :  the  liquid  was  decolourised, 
soluble  salts  were  formed,  but  no  carbon  was  liberated  in 
either  of  the  instances. 

22.  By  passing  dry  ammonia  gas  through  liquid  C2C12 
containing  potassium,  gas  was  caused  to  evolve  from  the 
surface  of  the  metal,  and  a  red  powder  was  precipitated. 
By  using  Persian  naphtha  instead  of  the  chloride  of 
carbon  some  ammonia  was  dissolved,  and  the  potassium 
only  became  red  on  its  surface.  Potassium  in  amylene 
evolved  gas  freely. 

23.  Lampblack,  also  well-burned  wood  charcoal,  was 
insoluble  in  anhydrous  liquefied  cyanogen,  but  the 
chlorides  and  sulphide  of  carbon  were  freely  soluble. 
Lampblack  was  also  insoluble  in  liquid  chloride  of  sul¬ 
phur,  terchloride  of  phosphorus,  or  boiling  penta-chloride 
of  antimony. 

24.  Carbon  was  not  consumed  by  being  heated  to  red¬ 
ness  in  contact  with  argentic  fluoride  ;  if,  however,  chlorine 
was  present,  the  carbon  disappeared. 

25.  By  experiment  I  found  that  carbon  was  insoluble 
in  anhydrous  hydrofluoric  acid  at  32°  F. ;  also  in  an¬ 
hydrous  hydrochloric  acid,  or  carbonic  acid,  each  in  the 
liquefied  state  under  great  pressure  at  60°  F.  Carbon 
which  had  been  reduced  from  vaporous  carbonic  bisulphide 
by  means  of  red-hot  potassium  or  sodium,  dissolved  slightly 
in  boiling  nitric  acid,  and  formed  a  brownish  liquid. 

26.  Neither  carbonic  bisulphide  nor  either  of  the 
chlorides  of  carbon  would  dissolve  in,  or  unite  with,  lique¬ 
fied  anhydrous  hydrofluoric  acid,  nor  was  either  of  the 
four  chlorides  of  carbon  perceptibly  soluble  in  concentrated 
hydrochloric  acid. 

27.  A  vessel  filled  with  carbonic  anhydride  was  in¬ 
verted  over  strong  aqueous  hydrofluoric  acid  at  6o°  F., 
during  thirty-six  hours  ;  scarcely  any  of  the  gas  was  ab¬ 
sorbed. 

28.  A  saturated  solution  of  sulphur  in  bisulphide  of 
carbon,  also  one  of  phosphorus  in  that  liquid,  were  each 
enclosed  in  separate  glass  globes  filled  with  carbonic  an¬ 
hydride,  and  kept  in  the  dark  during  two  months.  No 
signs  of  any  chemical  change  took  pla^  e. 

29.  A  thin  wire  of  platinum  was  twisted  round  a  thick 
one  of  pure  tin,  and  immersed  in  purified  carbonic  bisul¬ 
phide  during  nine  weeks..  No  visible  change  occurred. 
This  is  a  process  which  some  one  had  published  as  an 
artificial  one  for  producing  diamonds. 

30.  In  carbonic  bisulphide,  silver  in  contact  with  platinum 
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Powdered  antimony  had  a 
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became  quite  black  in  three  weeks.  Magnesium  in  con¬ 
tact  with  that  metal  was  unaffeded  in  ten  weeks.  •  Lead 
in  contadt  with  mercury  during  two  years  formed  a  black 
powder  which  was  entirely  soluble  in  dilute  nitric  acid. 

31.  Bisulphide  of  carbon  was  not  decomposed  by  a 
current  of  gaseous  terfluoride  of  boron.  Tetrachloride  of 
tin,  also  bichloride  of  titanium  and  cyanogen  gas,  was 
found  to  be  freely  soluble  in  carbonic  bisulphide.  A  solu¬ 
tion  of  iodine  in  the  same  liquid  was  decolourised  by  a 
stream  of  hydrogen. 

32.  By  contadt  of  potassium  with  platinum  in  a  solu¬ 
tion  of  sulphur  in  bisulphide  of  carbon,  during  a  long 
period,  the  platinum  received  no  carbon  deposit ;  zinc 
remained  bright. 

33.  Bright  metallic  thallium  rapidly  became  black  in 
pure  carbonic  bisulphide  which  had  been  re-distilled  twice 
from  lead  carbonate  and  porous  chloride  of  calcium.  After 
a  period  of  two  years  no  carbon  was  separated. 

34.  Carbon  bisulphide  instantly  precipitated  a  solution 
of  mercuric  chloride  in  ether. 

35.  Aluminium  became  dull,  but  did  not  corrode  or  form 
crystals,  in  a  solution  of  phosphorus  in  carbonic  bisulphide, 
during  two  years  ;  magnesium  behaved  similarly. 

36.  Platinum  alone  was  partly  immersed  in  aqueous 
solution  of  argentic  nitrate  in  contadt  with  vapour  of 
carbonic  bisulphide.  Slow  decomposition  occurred.  In 
seven  weeks  the  silver  was  apparently  all  precipitated  as 
an  abundant  black  powder.  No  deposit  formed  upon  the 
platinum  wire  except  just  beneath  the  surface  of  the 
liquid. 

37.  Magnesium,  aluminium,  or  silver,  partly  immersed 
in  water  exposed  to  vapour  of  carbonic  bisulphide,  showed 
no  change  in  seven  weeks,  but  with  silver  in  contadt  with 
platinum,  under  the  same  condition,  the  liquid  became 
dark  in  colour,  and  the  silver  above  it  blackish,  during 
that  time.  The  same  metals,  similarly  prepared,  but  with 
vapour  of  CC14  instead  of  the  sulphide,  showed  no  change 
during  the  same  period. 

38.  Magnesium  in  contadt  with  gold,  in  water  exposed 
to  coal-gas  during  seven  weeks,  yielded  no  deposit  except 
magnesia. 

3g.  Magnesium  alone  was  immersed  in  amylene  ;  in 
amylene  mixed  with  some  glacial  acetic  acid  in  a  mixture 
of  absolute  alcohol,  with  acetone,  with  valerianic  acid, 
with  oxalic  and  acetic  acid,  with  crude  vegetable  naphtha, 
with  the  crude  distillate  from  wood  after  neutralisation  by 
lime  ;  also  in  a  mixture  of  glacial  acetic  acid  with  sul¬ 
phuric  ether,  with  benzine,  and  with  toluol,  each  during 
several  days  :  no  carbon  was  liberated. 

40.  An  alloy  of  magnesium  and  thallium  was  immersed 
in  liquefied  glacial  acetic  acid,  and  in  a  mixture  of  abso¬ 
lute  alcohol  and  acetic  acid ;  an  amalgam  of  mercury 
and  a  little  sodium  was  also  immersed  in  semi-glacial 
acetic  acid  ;  each  during  several  days,  without  separation 
of  carbon. 

41.  Magnesium  in  contadt  with  platinum  was  immersed 
in  mesitylene  (five  weeks)  ;  in  mesitylene  and  vegetable 
naphtha  (four  days)  ;  in  heavy  wine  oil  (seven  weeks)  ;  in 
an  aqueous  solution  of  sulphovinate  of  potassium  (nine 
days)  ;  in  a  solution  of  naphthaline  in  vegetable  naphtha 
(four  days)  :  it  was  also  immersed  (and  so  also  was 
aluminium),  in  contadt  with  platinum,  in  a  mixture  of 
absolute  alcohol  and  glacial  acetic  acid  (three  days)  ;  both 
in  absolute  alcohol  and  with  spirit  of  wine  with  xylol 
(two  days  each)  ;  in  a  solution  of  dry  malic  acid  in  abso¬ 
lute  alcohol  (two  days)  ;  and  in  each  case  the  result  was 
similar  to  the  above. 

42.  Crystals  of  silicon  and  of  boron  were  immersed  in 
a  moderately  strong  solution  of  carbonate  of  rubidium  at 
6o°  F.,  in  a  glass  bottle,  during  two  months.  No  visible 
chemical  effedt  occurred. 

43.  Crystals  of  silicon  in  contadt  with  platinum  dissolved 
slowly  in  a  mixture  of  solution  of  sodic  carbonate  and 
hydrate  during  two  years,  and  left  a  skeleton  of  impurity. 
They  also,  and  aluminium,  dissolved  slowly  in  a  solution 
of  potassic  cyanide  ;  selenium  dissolved  less  slowly,  whilst 


magnesium  and  boron  were  unaffedted,  and  white  phos¬ 
phorus  became  very  slowly  blackened.  White  phosphorus, 
when  in  contadt  with  platinum,  in  a  solution  of  potassic 
carbonate,  in  a  flint-glass  bottle,  caused  the  glass  to  be¬ 
come  black  on  its  surface  in  two  years. 

44.  Numerous  experiments  were  also  made  of  im¬ 
mersing  white  phosphorus,  magnesium,  aluminium,  sili¬ 
con,  and  boron,  in  contadt  with  platinum,  palladium,  gold, 
silver,  iron,  &c.,  in  solutions  of  the  carbonates  and  bicar¬ 
bonates  of  potassium  and  sodium,  the  formiates  and 
oxalates  of  these  metals,  during  various  periods  of  time, 
extending  in  many  instances  to  two  years  ;  also  in  water, 
glycerin,  solutions  of  sodic  hydrate  and  potassic 
chloride,  exposed  to  coal-gas,  carbonic  oxide,  carbonic 
anhydride,  carbonic  bisulphide,  vapour  of  CCI4,  and  in 
water  containing  solid  chloride  of  carbon  ;  but  in  no  case 
was  carbon  separated. 


ACTION  OF  HYDFtOCHLORIC  ACID  ON  LEAD. 

By  S.  P.  SHARPLES. 

Most  authors  state  that  lead  is  but  slightly  adted  upon  by 
hydrochloric  acid.  In  some  recent  experiments  made 
with  a  view  to  destroying  cotton  fibre  by  means  of  the  hot 
acid,  it  was  found  that  lead-lined  vessels  were  very  rapidly 
destroyed  by  it,  and  that  even  the  cold  acid  could  not  be 
kept  in  wooden  tanks  lined  with  lead. '  These  tanks  stood 
sulphuric  acid  perfedtly  well. 


NOTICES  OF  BOOKS- 


Notes  on  the  Literature  of  Explosives.  By  Professor  C. 

E.  Munroe,  U.S.N.A. 

These  Notes  seem  to  be  the  sixth  issue  of  a  series.  The 
author  first  gives  a  summary  of  Berthelot’s  theory  of  ex¬ 
plosions  induced  by  some  adjacent  explosion.  He  remarks 
that  formerly  the  only  methods  of  transmitting  an  explo¬ 
sion  recognised  were  the  direCt  application  of  fire  or  of  a 
violent  shock  to  the  substance  in  question.  Now,  however, 
attention  has  been  drawn  to  explosions  by  influence,  such 
as  are  propagated  either  through  the  air  or  through  solids 
which  do  not  participate  in  the  chemical  change. 

That  explosion  is  so  propagated  is  beyond  all  doubt. 
Instances  have  occurred  where  detached  buildings  explode 
in  succession,  as  in  powder-mills,  where  it  maybe  regarded 
as  certain  that  no  burning  materials  can  have  been  pro¬ 
jected  from  the  first  store  to  the  second.  In  an  experi¬ 
ment  performed  by  Captain  Muntz  a  charge  of  5  kilos,  of 
dynamite,  under  water,  induced  the  explosion  of  another 
charge  of  4  kilos,  situate  at  the  distance  of  three  metres. 
Professor  Abel  finds  that  the  explosion  of  a  torpedo  charged 
with  gun-cotton  causes  the  detonation  of  other  torpedoes 
within  a  certain  radius. 

Berthelot  considers  that  this  phenomenon  depends  on 
the  production  of  two  series  of  waves  ;  the  one  representing 
the  explosive  waves,  properly  speaking,  developed  in  the 
midst  of  the  detonating  matter,  and  consisting  of  a  con¬ 
tinuous  transformation  of  chemical  action  into  thermal 
and  mechanical  aCtion.  The  other  series  is  purely  me¬ 
chanical  and  physical,  and  transmits  the  sudden  pressure 
all  around  the  centre  of  the  concussion  to  the  adjoining 
bodies. 

Prof.  Abel,  on  the  contrary,  brings  forward  the  theory 
of  synchronous  vibrations.  He  holds  that  the  originating 
cause  of  the  detonation  of  an  explosive  substance  lies  in 
the  synchronism  between  the  vibrations  in  the  first  explo¬ 
ding  body  and  those  of  which  the  other  explosive  bodies 
are  capable,  just  as  a  violin  string  vibrates  in  unison  with 
another  vibrating  chord.  In  support  of  his  theory  he 
brings  forward  the  experimental  faCt  that  one  kind  of  ex- 
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plosive  cannot  by  influence  determine  the  detonation  of 
an  explosive  of  a  different  kind.  Thus,  nitrogen  iodide 
cannot  cause  the  explosion  of  compressed  gun-cotton. 
Prof.  Munroe,  however,  seems  to  lean  to  the  theory  of 
M.  Berthelot. 

Next  follows  an  account  of  the  so-called  “  Pandas'  ite  ” 
of  E.  Turpin,  formed  by  mixing  liquid  nitrogen  tetroxide, 
N204,  with  carbon  disulphide.  It  is  said  to  be  more 
powerful  than  dynamite,  not  sensitive  to  blows,  whilst 
the  manufacture  may  be  easily  controlled  by  Government, 
as  the  tetroxide  is  not  an  article  of  commerce. 

What  will  be  of  more  interest  to  lovers  of  piece  is  that 
this  mixture  is  capable  of  other  applications.  The  heat 
developed  is  so  great  that  platinum  melts  instantly,  and 
that  even  graphite  begins  to  fuse. 

Prof.  Munroe  next  quotes  from  a  work  by  W.  N.  Hill, 
now  out  of  print,  some  particulars  on  the  manufacture  of 
nitro-glycerin.  Here  we  learn  that  the  mixture  of  nitric 
and  sulphuric  acid  is  now  “  largely  sold,”  we  presume  in 
America.  The  number  of  names  under  which  are  sold 
mixtures  of  nitro-glycerin  with  other  bodies  is  almost 
perplexing. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwis 
expressed. 


Comptes  Rendus  Hebdomadaires  desSeances,de  V Academie 
des  Sciences.  Vol.  xci'x.,  No.  7,  August  18,  1884. 

Discourses  Pronounced  at  the  Funeral  of  M.  Paul 
Thenard. — MM.  Bouley  and  Fremy. — M.  Bouley  referred 
to  the  deceased  as  the  fourth  eminent  French  chemist 
whom  the  Academy  has  lost  within  a  comparatively  short 
time,  and  gave  a  summary  of  his  researches,  especially  in 
agricultural  chemistry. 

Freezing-point  of  Saline  Solutions. — F.  M.  Raoult. 
— The  author  infers  that  the  molecular  lowering  of  the 
congelation  of  salts  formed  by  the  monobasic  and  bibasic 
acids  is  the  sum  of  the  partial  molecular  lowering  of  their 
eledtro-positive  and  eledlro-negative  radicles.  Contrary 
to  the  author’s  earlier  opinion,  the  general  law  of  conge¬ 
lation  does  not  apply  to  salts  dissolved  in  water.  The 
fadts,  however,  tend  to  show  that  it  is  applicable  to  the 
constituent  radicles  of  salts,  almost  as  if  such  radicles 
were  merely  mixed  in  the  solutions. 

Combinations  of  Tellurous  Acid  with  Acids. — D. 
Klein. — To  avoid  confusion  the  author  calls  these  com¬ 
pounds  salts  of  tellurium  dioxide.  He  describes  the  basic 
nitrate  and  basic  sulphate. 

No.  8,  August  25,  1884. 

Researches  on  Vegetation  :  Studies  on  the  Forma¬ 
tion  of  the  Nitrates;  Methods  of  Analysis. — MM. 
Berthelot  and  G.  Andre. — The  presence  of  nitrates  in  the 
vegetable  world  is,  pradtically  speaking,  universal,  and  it 
is  the  result  of  a  special  function,  seated  principally  in  the 
stem.  The  authors  have  found  it  necessary  to  analyse 
separately  the  roots,  the  stem,  the  leaves,  flowers,  &c.,  of 
the  plants  under  examination,  separating  them  from  the 
plant  immediately  when  it  was  pulled  up,  and  weighing 
each  separately.  They  determine  moisture  at  no0,  fixed 
matter,  total  ash,  soluble  and  insoluble  mineral  matters, 
and  nitrogen  present  as  ammonia.  A  portion  of  the  air- 
dried  material  was  then  treated  with  alcohol  at  60  per 
cent,  which  dissolves  out  the  nitrates  and  coagulates  the 
albumenoids.  The  dissolved  portion  was  evaporated  in 
the  water-bath,  and  the  authors  determined  the  weight  of 
the  soluble  matter  (dried  at  110°),  which  they  call  the 
hydro-alcoholic  extract,  and  they  measured  the  volume, 
and  consequently  ascertained  the  weight  of  the  nitrogen 


dioxide  yielded  by  this  extract,  making  use  of  Schlcesing’s 
process.  The  portion  insoluble  in  aqueous  alcohol  was 
dried,  and  its  nitrogen  was  determined  as  ammonia  by 
the  soda-lime  process.  The  weight  of  this  nitrogen  multi¬ 
plied  by  6  gives,  approximately,  the  weight  of  the  albu¬ 
menoids,  which  is  less  than  the  weight  of  the  nitrogenised 
principles  contained  in  the  plant,  such  as  the  alkaloids  in 
the  case  of  tobacco,  and  of  the  Solanacese,or  the  peptones, 
dissolved  by  aqueous  alcohol.  They  have  found  no  exact 
and  general  method  for  the  determination  of  these  latter 
principles. 

A  Thermo-regulator  of  a  Simple  Construction, 
serving  also  as  a  Registering  Thermometer. — E.  H. 
von  Baumhauer. — This  instrument  cannot  be  described 
without  the  two  accompanying  figures. 

The  Ultra-red  Emission  -  Spectra  of  Metallic 
Vapours. — H.  Becquerel.— -The  author  gives  in  a  table 
the  wave-lengths  of  the  principal  emission  rays  of  the  in¬ 
candescent  vapours  of  potassium,  sodium,  strontium,  cal¬ 
cium,  magnesium,  aluminium,  zinc,  cadmium,  lead, 
thallium,  bismuth,  silver,  and  tin.  Nickel  gave  several 
very  feeble  bands  or  groups  of  rays  ;  iron,  under  the  con¬ 
ditions  of  the  author’s  experiments,  gave  no  band  suffi* 
ciently  intense. 

Quality  of  Flours  obtained  by  Different  Methods 
of  Grinding. — Aime  Girard. — The  author  gives  his 
results  in  the  form  of  tables. 

Loss  of  Nitrogen  during  the  Fermentation  of  Farm¬ 
yard  Manure. — C.  Brame. — The  author  shows  that  in 
papers  inserted  in  the  Comptes  Rendus  for  1876  and  1878 
he  has  already  replied  to  the  question  suggested  by  M.  IT. 
Joulie  {Comptes  Rendus,  June  9,  1884),  that  it  is  necessary 
to  find  means  for  avoiding  their  losses.  He  proposes 
pits  in  stables,  cow-houses,  &c.,  1  or  i‘5  metre  in  depth, 
with  cemented  sides.  In  the  bottom  of  these  he  deposits 
o-30  to  o-40  metre  of  light,  very  dry  earth,  above  which 
are  placed  o'o6  to  o-io  metre  of  straw,  &c.  As  a  conve¬ 
nient  “  ammonia-scope  ”  he  recommends  a  small  stop¬ 
pered  bottle  filled  with  asbestos  saturated  with  glacial 
acetic  acid.  Such  a  bottle,  if  unstoppered  only  when  ex¬ 
amining  manure  heaps,  will  remain  fit  for  use  for  five 
years.  He  maintains  that  farmyard  manure  can  never  be 
superseded  by  chemical  manures  and  the  powdery 
manures  of  commerce.  These  latter,  save  in  certain 
limited  cases,  will  never  become  more  than  adjundts,  and 
often  require  substances  of  the  former  kind  to  render  them 
assimilable. 


Moniteur  Scientifiqne,  Quesneville. 

Vol.  xiv.,  Sept.,  1884. 

Discourse  delivered  at  the  Third  Annual  Meeting 
of  the  Society  of  Chemical  Industry. — Mr.  Walter 
Weldon.— This  discourse,  delivered  at  the  Newcastle 
meeting  of  the  Society  of  Chemical  Industry  on  July  8, 
is  of  course  well  known  to  our  readers. 

A  great  part  of  the  present  issue  is  taken  up  with 
reports  of  the  Proceedings  of  the  Academy  of  Sciences  and 
with  Patent-literature,  comprising  patents  connected  with 
the  chemical  arts  taken  in  France  during  the  months  of 
June  and  July  last;  a  selection  of  French  chemical 
patents  issued  during  June  and  July  ;  an  industrial  review 
of  foreign  patents,  and  a  special  review  of  patents, 
chiefly  German,  connected  with  the  manufacture  of  artifi¬ 
cial  colours. 

Industrial  Society  of  Mulhouse,  June  11,  1884.— M. 
Schaeffer  read  a  letter  from  M.  dePortheim,  calling  atten¬ 
tion  to  phenyl-hydrazine,  a  compound  which  has  much 
analogy  with  hydroxylamine.  M.  Schaeffer  has  made 
some  attempts  to  discharge  manganese-bronze  with  this 
base. 

The  Secretary  read  a  paper  by  Dr.  Werner  on  a  recent 
case  of  poisoning  at  Thann,  under  the  influence  of  the 
benzole  used  for  dissolving  caoutchouc.  At  the  Thann 
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works  are  used  the  first  portions  of  the  distillation  of 
crude  benzol,  called  light  benzol.  This  substance  con¬ 
tains,  along  with  carbon  disulphide,  ethylic  alcohol,  car¬ 
bides  of  the  series  of  the  olefines,  amylen,  hexylen,  &c., 
benzol,  methyl  cyanide,  or  aceto-nitrile,  a  small  quantity 
of*  an  isocyanide.  The  experiments  undertaken  by 
Werner  in  conjunction  with  Noelting  prove  that  the 
poisonous  properties  of  ordinary  benzol  are  due  to  a  small 
quantity  of  this  isocyanide.  Rabbits  poisoned  with  the 
benzol  of  Thann,  and  others  poisoned  with  ethyl  iso¬ 
cyanide,  displayed  the  same  pathological  phenomena  as 
did  the  workman  who  fell  a  victim,  and  the  benzol  from 
Thann,  when  freed  from  this  constituent,  had  no  poisonous 
action. 

M.  Noelting  communicated  the  sequel  of  his  researches 
on  the  xylidins. 

MM.  Noelting  and  Weingaertner  are  engaged  with  the 
study  of  a  violet  colouring  matter  formed  by  the  action  of 
sulphuretted  hydrogen  and  ferric  chloride  upon  paramido- 
phenol. 

Economical  Procedures  applicable  in  the  Textile 
Industry. — Dr.  W.  Ramsay. — From  the  Journal  of  the 
Society  of  Arts. 

Review  of  Organic  Chemistry.— G.  de  Becchi. — A 
series  of  abstracts  from  the  Berichte  der  Deutschen 
Chemischen  Gesellschaft. 


Cosmos  les  Mondes. 

No.  12,  July  19,  1884. 

This  issue  contains  a  notice  of  the  death  of  the  Abbe 
Moigno,  who  terminated  his  long  career  of  intense  scien¬ 
tific  activity  on  July  13th. 

No.  13,  July  26,  1884. 

Influence  of  Temperature  upon  the  Characters  of 
the  SpeCtral  Rays.  —  Ch.  Fievez.  —  The  author  pro¬ 
nounces  that  the  modifications  in  the  appearance  of  the 
rays  are  identical  in  the  spedtra  of  flame  and  in  the 
eledtric  spedtra,  whence  it  may  be  concluded  that  an  in¬ 
crease  of  complexity  in  the  constitution  of  a  spedtral  ray 
is  a  certain  sign  of  an  increase  of  the  temperature  of  the 
emissive  ray.  Hence  it  may  be  inferred  that  the  temper¬ 
ature  of  the  sun-spots  is  higher  than  that  of  the  disc,  be¬ 
cause  the  spedtral  rays  of  the  spots  have  a  greater  breadth 
than  those  of  the  disc. 

The  Biological  Part  of  Iron  in  the  Animal  Eco¬ 
nomy. — M.  E.  Vial.— There  exists  in  the  blood-globules 
a  definite  compound  of  potassium  and  iron,  which  is 
originally  in  the  ferrous  state  in  the  leucocytes,  and  is  per- 
oxidised  in  the  blood  under  the  influence  of  the  air. 

Studies  on  Potable  Waters  and  Lead. — A.  Hamon. 
— It  is  proved  beyond  all  doubt  that  waters  which  circu¬ 
late  or  stand  in  leaden  pipes  or  vessels,  besides  the  me¬ 
chanical  adtion  due  to  fridtion,  attack  the  metal  in 
consequence  of  the  affinity  of  several  of  their  constituents, 
the  compound  produced  being  generally  lead  carbonate. 
Minute  quantities  of  lead  introduced  into  the  system 
must  rank  among  the  fadtors  of  anaemia  and  defective  nu¬ 
trition  in  large  towns.  Pipes,  cisterns,  and  cooking- 
utensils  of  lead  ought  entirely  to  disappear. 

Presence  of  Badteria  on  Money.— Dr.  Heinsch,  of 
Frankfort,  has  detedted  upon  half-mark  pieces  which  have 
been  long  in  circulation  the  presence  of  badteria  and 
fungoid  growths. 

No.  14,  August  2,  1884. 

A  New  Froof  of  the  Non-existence  of  Ammonium 
Hydrate. — Dr.  D.  Tommasi.- — The  author’s  opinion  has 
been  confirmed  by  the  recent  researches  of  M.  Bouty  on 
the  condudtivity  of  saline  solutions.  This  savant  has 
shown  that  the  solution  of  an  anhydrous  alkali  does  not 
condudt  eledtricity,  but  that,  on  the  other  hand,  the  solu¬ 
tion  of  a  hydrated  alkali  condudts  as  do  salts.  He  has 
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also  found  experimentally  that  liquid  ammonia  condudts 
no  times  more  feebly  than  does  a  salt  of  the  same  mole¬ 
cular  weight.  This  result  is  quite  in  harmony  with  Dr. 
Tommasi’s  conclusion  that  ammonium  hydrate  is  non¬ 
existent. 

Physical  Analysis  of  Milk.  —  Dr.  C.  Brame.  — The 
author  declares  that  his  method  anticipates  by  thirty  years 
that  of  Dr.  Georges  Quesneville.  The  points  which  Dr. 
Brame  determines  are  the  density  of  the  milk,  skimmed 
and  unskimmed,  the  degree  of  the  creamometer,  the 
degree  of  Downe’s  ladtoscope,  the  weight  of  the  solid 
residue  at  120°,  and,  if  needful,  the  absolute  quantity  of 
fatty  matter.  (How  if  foreign  fats  have  been  introduced 
so  as  to  form  a  spurious  cream  ?) 

No.  15,  August  9,  1884. 

This  number  contains  no  chemical  matter. 


Revue  Universelle  des  Mines ,  de  la  Metallurgie,  &c., 
May  and  June,  1884. 

This  issue  contains  no  chemical  matter. 


NOTICE. 

The  STUDENTS'  NUMBER  of  the  Chemical 
News  will  be  published  on  Friday,  September 
19 th.  Gentlemen  holding  official  positions  in 
the  Universities,  Medical  Schools,  &=c.,  of  the 
United  Kingdom,  where  Chemistry  and  Physi¬ 
cal  Science  form  a  part  of  the  education,  who 
have  not  yet  forwarded  the  necessary  informa¬ 
tion  to  our  Office  for  publication  in  that 
Number,  will  confer  a  favour  by  sending  it 
with  the  least  possible  delay. 

Advertisements  for  this  Number  should  reach 
the  Office  not  later  than  Wednesday,  the  ijth 
instant. 
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A  HINT  TO  STUDENTS. 


An  examination  of  our  students’  number  must  con¬ 
vince  eveiyone  that  the  facilities  for  the  study  of 
chemistry  have  been  greatly  multiplied.  But  in  ad¬ 
dition  to  the  colleges  and  institutions  here  particu¬ 
larised  there  are  many  classes  for  the  study  of  the 
science  of  which  we  have  not  been  able  to  glean  any 
exabt  information,  and  which  are  consequently  not 
mentioned.  Further,  our  literature  is  exceedingly 
rich, — richer,  indeed,  probably  than  that  of  any  other 
nation— in  chemical  hand-books,  manuals,  “manual- 
ettes,”  and  other  elementary  treatises. 

The  question  then  naturally  occurs — and  we  think 
it  deserves  the  attention  of  all  students — what  is  the 
outcome  of  all  these  multiplied  appliances  ? 

May  we  not  answer,  inverting  a  saying  of  old, 
“the  labourers  are  many  but  the  harvest  is  scanty.” 
As  a  nation  we  must  confess  that  in  chemistry  at 
least  our  theoretical  discoveries  and  our  practical 
inventions  bear  no  satisfactory  proportion  to  the 
number  of  chemical  schools  and  laboratories  or  the 
totality  of  students  who  attend  them.  It  may  then 
be  seriously  asked  what  is  the  use  of  so  much  teaching 
and  learning  if  it  leads  to  so  little  successful  investi¬ 
gation  into  the  many  unexplored  secrets  of  nature  ? 
We  are  quite  unable  to  say  how  many  out  of  every 
hundred  students  who  attend  the  laboratories  which 
we  have  enumerated  ever  try  to  add  even  the  smallest 
crumb  to  the  existing  sum  of  human  knowledge.  We 
fear  that  the  percentage,  could  it  be  ascertained, 
would  not  prove  a  large  one.  More  than  the 
half,  probably,  when  they  have  acquired  a  certain 
knowledge  of  chemistry,  which  is  officially  required 
as  a  portion  of  the  qualifications  for  a  degree,  or  for 
a  profession,  dismiss  the  subject  from  their  minds, 
and  religiously  abstain  alike  from  further  research 
and  from  applying  what  they  have  already  learnt. 

Of  such  students  it  is  very  easy  to  have  too  many, 
and  to  such  it  is  difficult,  if  it  at  all  possible  or  justi¬ 
fiable,  to  address  any  words  of  welcome  or  of  en¬ 
couragement.  But  we  may  legitimately  ask  why  are 
such  barren  fig-trees  so  abundant  in  our  midst  ? 
Not,  surely,  from  any  defedt  in  our  national  intellect. 
Is  not  the  root  of  the  evil  to  be  sought  for  in  the 
quality  of  the  teaching  given.  Professor  Tilden,  in 
an  address  reported  in  the  “  Mason  College  Maga¬ 
zine,”  stated  that,  as  far  as  chemistry  is  concerned, 
“  England  is  now  in  a  fairway  to  retrieve  her  fallen 
fortunes.  Abundance  of  good  work  is  being  done. 
In  the  matter  of  instruction  we  are  very  little  behind 
the  Germans,  and  we  are  very  rapidly  gaining  upon 
them.”  _  To  the  question,  “  what  more  do  we  want  ?” 
he  replies: — “We  want  more  money  for  materials 
and  appliances,  more  students  (?),  more  leisure  for 
the  professors,  more  sympathy  from  the  governing 
bodies  in  our  work  alike  of  teaching  and  research, 
more  intelligent  recognition  of  the  usefulness  of 
chemical  knowledge  by  our  chemical  manufacturers.” 
True,  we  want  these  things,  and  something  more. 
Professor  Tilden  draws  a  most  truthful  picture  of  the 
state  of  things  in  our  chemical  manufactories.  He 


writes  “  If  we  go  into  the  iron  and  steel  works  of 
the  North  of  England,  into  the  dye-houses  and  print¬ 
works  of  Yorkshire  and  Lancashire,  into  the  alkali- 
works  of  St.  Helens  and  the  Tyne,  we  find  the  labor¬ 
atories  literary  swarming  with  Germans  who  are 
holding  the  situations  which  ought  to  be  occupied  by 
Englishmen.  How  long  _  this  state  of  things  is  to 
exist  is  a  question  which  is  entirely  within  the  power 
of  young  English  chemists  to  determine.” 

Our  fallen  fortunes  then  are  as  yet  not  quite  re- 
tiieved.  Nay,  it  may  even  be  asked  whether  the 
number  of  foreign  chemists  employed  in  this  country 
is  not  increasing,  instead  of  diminishing,  a  signifi¬ 
cant  comment  on  the  recent  revival  of  technical 
science  among  us. 

As  to  what  young  English  chemists  can  do  in  the 
matter  we  must  remember  that  they  and.  their  in¬ 
structions  are  alike  hampered  by  the  haunting 
necessity  of  preparing  for  examinations.  As  a  matter 
of  course  they  have  less  original  and  suggestive 
minds  than  their  foreign  rivals  who  have  been  trained 
to  research. 

What  more  do  we  want  ?  We  want  abolition  of 
“payment  by  results,”  and  of  the  examinational 
system  altogether.  If  the  higher  powers  will  grant 
these  two  points  “  this  state  of  things  ”  will  not  exist 
much  longer. 


UNIVERSITIES  AND  COLLEGES. 


UNIVERSITY  OF  LONDON. 

Candidates  for  any  Degree  granted  by  this  University 
are  required  to  have  passed  the  Matriculation  Examina¬ 
tion,  to  which  no  candidate  is  admitted  unless  he  has 
produced  a  certificate  showing  that  he  has  completed  his 
sixteenth  year. 

The  Fee  for  this  examination  is  £ 2 . 

The  Examination  will  be  held  on  Monday,  January 
iath,  1885.  It  is  conducted  by  means  of  Printed  Papers'; 
but  the  Examiners  are  not  precluded  from  putting,  for  the 
purpose  of  ascertaining  the  competence  of  the  Candidates 
to  pass,  viva  voce  questions  to  any  Candidate  in  the  sub¬ 
jects  in  which  they  are  appointed  to  examine. 

Candidates  are  not  approved  by  the  Examiners  unless 
they  have  shown  a  competent  knowledge  in  each  of  the 
following  subjects  : — Latin.  Any  two  of  the  following 
Languages  Greek,  French,  German,  and  either  Sanskrit 
or  Arabic.  The  English  Language,  English  History, 
and  Modern  Geography.  Mathematics.  Natural  Philo¬ 
sophy.  Chemistry. 

The  Examination  in  Chemistry  is — Chemistry  of  the 

Non-metallic  Elements  ;  including  their  compounds _ 

their  chief  physical  and  chemical  characters — their  pre¬ 
paration — and  their  characteristic  tests. 

A  Pass  Certificate,  signed  by  the  Registrar,  will  be 
delivered  to  each  Candidate  who  applies  for  it,  after  the 
Report  of  the  Examiners  has  been  approved  by  the  Senate. 

If  in  the  opinion  of  the  Examiners  any  Candidates  in 
the  Honours  Division  of  not  more  than  Twenty  years  of 
age  at  the  commencement  of  the  Examination  possess 
sufficient  merit,  the  first  among  such  Candidates  will 
receive  an  Exhibition  of  thirty  pounds  per  annum  for 
the  next  two  years  ;  the  second  among  such  Candidates 
will  receive  an  Exhibition  of  twenty  pounds  per  annum  for 
the  next  two  years  ;  and  the  third  will  receive  an  Exhibi¬ 
tion  of  fifteen  pounds  per  annum  for  the  next  two  years  ; 
such  exhibitions  are  payable  in  quarterly  instalments, 
provided  that  on  receiving  each  instalment  the  Exhibi¬ 
tioner  declares  his  intention  of  presenting  himself  either 
at  the  two  Examinations  for  B.A.,or  at  the  two  Examina- 
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tions  for  B.Sc.,  or  at  the  Intermediate  Examination  in 
Laws,  or  at  the  Preliminary  Scientific  M.B.  Examina¬ 
tion,  and  Intermediate  Examination  in  Medicine,  within 
three  academical  years  from  the  time  of  his  passing 
the  Matriculation  Examination. 

Under  the  same  circumstances,  the  fourth  among  such 
Candidates  will  receive  a  prize  to  the  value  of  ten 
pounds  in  books,  philosophical  instruments,  or  money  ; 
and  the  fifth  and  sixth  will  each  receive  a  prize  to  the 
value  of  five  pounds  in  books,  philosophical  instruments, 
or  money. 

Any  Candidate  who  may  obtain  a  place  in  the  Honours 
Division  at  the  Matriculation  Examination  in  January  is 
admissible  to  the  Intermediate  Examination  either  in 
Arts  or  in  Science  in  the  following  July. 

Intermediate  Examination  in  Science. 

The  Intermediate  Examination  in  Science  will  be  held 
in  July,  1885. 

No  Candidate  (with  the  exception  of  such  as  have 
obtained  Honours  at  the  Matriculation  Examination  in 
the  preceding  January)  is  admitted  to  this  Examination 
within  one  academical  year  of  the  time  of  his  passing  the 
Matriculation  Examination. 

The  Fee  for  this  Examination  is  £5. 

Candidates  will  be  examined  as  follows  : — For  a  Pass 
or  for  Honours  in  (1)  Inorganic  Chemistry,  (2)  Experi¬ 
mental  Physics,  (3)  Mathematics ;  and  for  a  Pass  only  in 
(4)  General  Biology.  Candidates  may  also  be  examined 
for  Honours  in  Botany  and  in  Zoology. 

Every  Candidate,  on  sending  in  his  name  for  the  Ex¬ 
amination,  must  state  whether  he  intends  to  compete  for 
Honours  in  any  subjedt  or  subjedls  ;  and  if  he  does  so  in¬ 
tend,  must  specify  the  subjedt  or  subjedls. 

No  Candidate  will  be  allowed  to  take  both  the  Pass  and 
the  Honours  Papers  in  the  same  subjedt,  but  every  Can¬ 
didate  must  take  the  Pass  Papers  in  those  subjedls  in 
which  he  does  not  offer  himself  for  Honours. 

A  Candidate  who  enters  for,  but  fails  to  obtain,  Honours 
in  Inorganic  Chemistry,  Experimental  Physics,  and  Mathe¬ 
matics,  may  be  recommended  by  the  Examiners  for  a  Pass 
in  these  subjedls  respedlively,  if  they  are  satisfied  that  he 
has  shown  such  a  competent  knowledge  thereof  as  is  re¬ 
quired  by  the  Regulations  for  the  Pass  Examination. 

The  Examiners  will  make  no  report  upon  the  Examina¬ 
tion  for  Honours  of  a  Candidate  who  has  failed  in  any 
part  of  his  Pass  Examination. 

Examination  for  Honours. 

Any  Candidate  who  presents  himself  at  the  Interme¬ 
diate  Examination  in  Science  for  examination  in  all  its 
subjedls  may  be  examined  for  Honours  in  (1)  Chemistry, 
(2)  Experimental  Physics,  (3)  Mathematics,  (4)  Botany’, 
and  (5)  Zoology;  unless  he  has  previously  obtained  the 
Exhibition  in  Mathematics  at  the  Intermediate  Examina¬ 
tion  in  Arts, in  which  case  he  will  not  be  admissible  to  the 
Examination  for  Honours  in  that  subjedt;  or  unless  he 
has  previously  obtained  an  Exhibition  at  the  Prelimi¬ 
nary  Scientific  (M.B.)  Examination  in  any  of  the 
subjedls  which  are  common  to  it  with  the  Intermediate 
Examination  in  Science,  in  which  case  he  will  not  be 
admissible  to  the  Examination  for  Honours  in  that  subjedt. 

Candidates  for  Honours  in  Chemistry  will  be  examined 
in  Inorganic  Chemistry,  treated  more  fully  than  in  the 
Pass  Examination.  In  addition,  they  will  be  examined 
pradtically  in  Simple  Qualitative  Analysis.  This  Ex- 
mination,  will  consist  of  six  hours’  examination  by 
two  printed  papers  and  of  six  hours’  pradtical  work. 

In  the  Examination  for.  Honours,  the  Candidate,  not 
being  more  than  22  years  of  age  at  the  commencement  of 
the  Pass  Examination,  who  most  distinguishes  himself 
will  receive  an  Exhibition  of  ^40  per  annum  for  the  next 
two  years. 

B.Sc.  Examination. 

The  B.Sc.  Examination  will  be  held  in  Odtober. 

Candidates  for  this  Examination  are  required  to  have 


passed  the  Intermediate  Examination  in  Science  at  least 
one  academical  year  previously. 

The  Fee  for  this  Examination  is  £5. 

The  regulations  are  framed  with  the  view  of  allowing 
the  candidate  to  seledl  any  three  of  the  following  nine 
subjedls : — 

1.  Pure  Mathematics. 

2.  Mixed  Mathematics. 

3.  Experimental  Physics. 

4.  Chemistry. 

5.  Botany,  including  Vegetable  Physiology. 

6.  Zoology. 

7.  Animal  Physiology. 

8.  Physical  Geography  and  Geology. 

9.  Mental  and  Moral  Science. 

Examination  for  Honours. 

Any  Candidate  who  has  passed  the  B.Sc.  Exam¬ 
ination,  and  has  not  previously  passed  the  B.A. 
Examination,  may  be  examined  at  the  Honours  Ex¬ 
amination  next  following  the  B.Sc.  Examination  at 
which  he  has  passed,  for  Honours  in  (1)  Mathematics, 
(2)  Mental  and  Morai  Science,  (3)  Experimental  Physics, 
(4)  Chemistry,  (5)  Botany,  (6)  Zoology,  (7)  Physiology, 
(8)  Physical  Geography  and  Geology  ;  provided  that  he 
shall  have  gone  through  the  Pass  Examination  in  the 
corresponding  subjedt  or  subjedls  immediately  before. 
And  any  Bachelor  of  Arts  who  has  passed  the  B.Sc. 
Examination  may  under  the  same  conditions  be  ex¬ 
amined  for  Honours  in  one  or  more  of  the  above  men¬ 
tioned  subjedls,  unless  he  have  previously  obtained  a 
Scholarship  at  the  B.A.  Examination  in  either  of 
the  first  two  of  those  subjedls,  in  which  case  he  shall  not 
be  admissible  to  the  Examination  for  Honours  in  that 
subjedt. 

The  examination  for  Honours  in  Chemistry  will  take 
place  on  Monday  and  Tuesday  in  the  week  following  the 
Examination  for  Honours  in  Mathematics  ;on  Monday  by 
printed  papers  (chiefly  on  Organic  Chemistry),  and  on 
Tuesday  by  pradtical  exercises  in  Simple  Qualitative  and 
Quantitative  Analysis. 

The  candidate,  being  not  more  than  23  years  of  age, 
who  most  distinguishes  himself  in  Chemistry,  will  receive 
£50  per  annum  for  the  next  two  years,  with  the  style  of 
University  Scholar. 

Doctor  of  Science. 

The  examination  for  the  Degree  of  Dodtor  of  Science 
takes  place  annually  within  the  first  twenty-one  days  of 
June,  and  the  examination  in  each  branch  occupies  four 
days. 

No  candidate  is  admitted  to  the  examination  for  the 
Degree  of  D.Sc.  until  after  the  expiration  of  two  Aca¬ 
demical  Years  from  the  time  of  his  obtaining  the  Degree 
of  B.Sc.  in  this  University,  unless  he  shall  have  passed 
the  B.Sc.  Examination  in  the  First  Division  at  least 
two  Academical  years  subsequently  to  having  passed 
the  Intermediate  Examination  in  Science,  in  which  case 
he  shall  be  admitted  to  the  examination  for  the  Degree 
of  Dodtor  of  Science  at  the  expiration  of  one  Academical 
Year  from  the  time  of  obtaining  his  B.Sc.  Degree. 

The  Fee  for  this  Examination  is  ^10. 

Every  candidate  for  the  degree  of  D.Sc  is  examined  in 
some  one  or  more  of  the  various  branches  of  Physical, 
Biological,  Geological  and  Palaeontological,  or  Mental 
Science,  to  be  seledled  by  himself ;  and  no  can¬ 
didate  is  approved  by  the  examiners  unless  he  has 
shown  a  thorough  pradtical  knowledge  of  the  principal 
subjedl  and  a  general  acquaintance  with  the  subsidiary 
subjedt  or  subjedls,  specified  as  belonging  to  the  branch 
so  seledled.  He  is  expedted  to  be  so  fully  conversant  with 
the  principal  subjedl  he  may  seledl  as  to  be  able  to  go 
through  any  examinational  test  (whether  theoretical  or 
pradtical)  of  his  acquirements  in  it  that  can  be  fairly 
applied.  Candidates,  when  giving  notice,  must  specify 
the  branch  or  branches  in  which  they  desire  to  be  ex- 
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amined.  The  following  are  the  requirements  in  Chem¬ 
istry  : — 

Branch  IV.  of  Physical  Science. 

Inorganic  Chemistry. 

Principal  Subject — -Inorganic  Chemistry. 

Subsidiary  Subjects — Either  Organic  Chemistry  ;  or 
Mineralogy,  Crystallography,  and  Chemical  Technology 
in  its  relations  to  Inorganic  Chemistry. 

Branch  V.,  Organic  Chemistry. 

Principal  Subject — Organic  Chemistry. 

Subsidiary  Subjedts — Either  Inorganic  Chemistry  ;  or 
Chemical  Technology  in  its  relations  to  Organic  Che¬ 
mistry,  and  the  Chemistry  of  Animal  and  Vegetable  Life. 

Preliminary  Scientific  (M.B.)  Examination. 

This  examination  will  be  held  in  July,  1885. 

No  Candidate  is  admitted  to  this  examination  until  he 
has  passed  the  Matriculation  Examination,*  and  notice 
must  be  given  to  the  Registrar  at  least  14  days  before  the 
commencement  of  the  examination.  The  fee  for  this 
examination  is  five  pounds. 

Candidates  for  the  degree  of  M.B.  are  required  by  the 
Senate  to  pass  the  Preliminary  Scientific  Examination 
before  commencing  their  regular  medical  studies;  and  are 
recommended  to  devote  a  preliminary  year  to  preparation 
for  it  according  to  the  following  programme  : — Winter 
Session  :  Experimental  Physics  ;  Chemistry  (especially 
Inorganic)  ;  Zoology.  Summer  Session  :  Practical  Che¬ 
mistry  (Inorganic)  ;  Botany. 

Any  candidate  who  presents  himself  at  the  Preliminary 
Scientific  (M.B.)  Examination  may  be  examined  for 
Honours  unless  he  has  previously  obtained  an  Exhibition 
in  any  one  of  the  subjedts  at  the  Intermediate  Examina¬ 
tion  in  Science,  in  which  case  he  is  not  admissible  to 
the  Examination  for  Honours  in  that  subjedt. 

Candidates  for  Honours  in  Chemistry  are  examined  in 
Inorganic  Chemistry,  treated  more  fully  than  in  the  Pass 
Examination.  In  addition  they  are  examined  pradtically 
in  Simple  Qualitative  Analysis. 

Examination  in  Subjects  relating  to  Public  Health. 

A  Special  Examination  will  be  held  in  December  in 
subjedts  relating  to  public  health. 

No  candidate  is  admitted  to  this  Examination  unless  he 
has  passed  the  Second  Examination  for  the  Degree  of 
Bachelor  of  Medicine  in  this  University  at  least  one  year 
previously  ;  nor  unless  he  shall  have  given  notice  of  his 
intention  to  the  Registrar  at  least  two  calendar  months 
before  the  commencement  of  the  Examination. 

The  Fee  for  this  Examination  is  £5. 

Scholarships. 

A  Scholarship  of  the  value  of  Fifty  Pounds  per  annum 
is  biennially  offered  to  Candidates  intending  to  pursue, 
at  Owens  College,  Manchester,  their  studies  for 
Graduation  in  one  of  the  Faculties  of  the  Uni¬ 
versity  of  London ;  a  single  Scholarship  of  Fifty 
Pounds  per  annum  for  three  years  being  awarded  to  the 
highest  of  those  Candidates  at  the  June  Matriculation 
Examination  who  shall  have  been  previously  approved  by 
the  Principal  of  Owens  College,  provided  that  he  pass  in 
the  Honours  Division  ;  or,  in  case  no  Candidate  should 
so  pass,  two  Scholarships,  each  of  Twenty-five  Pounds 
per  annum,  being  awarded  to  the  two  Candidates  as  afore¬ 
said  who  shall  stand  highest  in  the  First  Division. — Parti¬ 
culars  may  be  obtained  on  application  to  the  Principal  of 
Owens  College,  Manchester. 

A  Scholarship  of  Fifty  Pounds  per  annum,  tenable 
for  three  years,  is  also  annually  awarded  to  that  Candi¬ 
date  in  the  Honours  Division  at  the  June  Matriculation 

*  Candidates  who  pass  in  all  the  subjedts  of  the  Preliminary  Scien¬ 
tific  (M.B.)  Examination,  and  also  pass  at  the  same  time  in  the  Pure 
Mathematicsof  the  Intermediate  Examination  in  Science,  orwho  have 
previously  passed  the  Intermediate  Examination  in  Arts,  are  admis¬ 
sible  to  the  B  Sc.  Examination. — One  Fee  of  £5,  paid  on  entering 
for  the  Preliminary  Scientific  Examination  also  admits  a  Candidate 
to  the  Mathematics  of  the  Intermediate  Examination  in  Science,  if 
taken  at  the  same  time. 
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Examination  who  shall  stand  highest  of  the  Candidates 
previously  approved  by  the  Principal  of  University  College, 
Bristol ;  and  who  intends  to  study  at  that  College  with  a 
view  to  graduation  in  one  of  the  Faculties  of  the  Univer¬ 
sity  of  London.  (N.B.— This  Scholarship  is  open  to 
Women.)  Further  particulars  may  be  obtained  on  appli¬ 
cation  to  the  Principal  of  University  College,  Bristol. 

Particulars  of  the  Colonial  and  Indian  Scholarships 
may  be  obtained  on  application  to  the  Secretary  of  the 
Gilchrist  Educational  Trust,  4,  Broad  Sanctuary,  West¬ 
minster,  S.W. 

UNIVERSITY  OF  OXFORD. 

Waynfiete  Professor  of  Chemistry. — W.  Odling,  M.A  . 
F.R.S.  5  ’ 

Professor  of  Mineralogy . — N.  S.  Maskelyne,  M.A., 
F.R.S. 

Every  Student  must  reside  in  one  or  other  of  the  Col¬ 
leges  or  Halls,  or  in  licensed  lodgings,  for  a  period  of  three 
years,  passing  at  least  two  examinations  in  Arts,  and  one 
in  either  Mathematics,  Natural  Science,  Law,  Modern 
History,  or  Theology,  when,  if  he  obtain  a  first,  second, 
or  third  class,  he  can  take  his  B.A.  Degree;  if  he  do  not 
gain  such  honour  he  has  to  pass  a  third  examination  in 
Literis  Humanioribus. 

The  fee  for  students  working  in  the  Laboratory  for 
three  days  in  the  week  during  the  Term  is  £3  ;  for 
students  working  every  day,  £3. 

Scholarships  of  about  the  value  of  £75  are  obtainable 
at  Christ  Church,  Magdalen,  and  other  colleges,  by  com¬ 
petitive  examination  in  Natural  Science. 

More  detailed  information  may  be  obtained  from  the 
University  Calendar  ;  from  the  professors  ;  from  E.  Chap¬ 
man,  Esq.,  M.A.,  Frewin  Hall ;  and  from  the  Sub- 
Librarian  in  the  Radcliffe  Library  or  the  Museum. 

UNIVERSITY  OF  CAMBRIDGE. 

Professor  of  Chemistry. — G.  D.  Liveing,  M.A.,  F.R.S. 

Jacksonian  Professor  of  Natural  and  Experimental  Phi¬ 
losophy. — J.  Dewar,  M.A.,  F.R.S. 

The  Student  must  enter  at  one  of  the  Colleges,  or  as  a 
Non-collegiate  Student,  and  keep  terms  for  three  years  by 
residence  in  the  University.  He  must  pass  the  previous 
examination  in  Classics  and  Mathematics,  which  may  be 
done  in  the  first  or  second  term  of  residence,  or,  through 
the  Oxford  and  Cambridge  Schools  Examination  Board, 
or  through  the  Senior  Local  Examinations,  before 
commencing  residence.  He  may  then  proceed  to  take 
a  Degree  in  Arts,  either  continuing  mathematical  and 
classical  study,  and  passing  the  ordinary  examinations  for 
B.A.,  or  going  out  in  one  of  the  Honour  Triposes. 

The  scholarships,  ranging  in  value  from  £20  to  ^80 
a  year,  are  chiefly  given  for  mathematical  and  classical' 
proficiency.  Scholarships  are  given  for  Natural  Science 
in  Trinity,  St.  John’s,  St.  Peter’s,  Clare,  Christ’s,  Sidney, 
Pembroke,  Caius,  and  Downing  Colleges  ;  the  examina¬ 
tions  being  at  Easter,  and  in  June  and  October. 

The  Chemical  Laboratory  of  the  University  is  open 
daily  for  the  use  of  the  Students.  The  Demonstrators 
attend  daily  to  give  instructions. 

Non-collegiate  Students  are  allowed  to  attend  certain 
of  the  College  Lectures  and  all  the  Professors’  Lectures, 
and  have  the  same  University  status  and  privileges  as  the 
other  Students.  They  are  under  the  superintendence  of 
the  Rev.  R.  B.  Somerset,  Orfjrd  House,  Cambridge,  from 
whom  further  information  may  be  obtained. 

The  following  are  the  Lectures  on  Chemistry  for 
the  ensuing  Academical  Year  :  ■ 

Michaelmas  Term,  1885. 

General  Course,  by  the  Professor  of  Chemistry,  on 
Tuesdays,  Thursdays,  and  Saturdays,  at  12  noon.  Be»in 
Oct.  14. 

Physical  Chemistry  (Advanced),  by  the  Jacksonian 
Professor,  on  Mondays,  Wednesdays,  and  Fridays,  at 
12  noon.  Begin  Oct.  15. 
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Elementary  Organic  Chemistry,  by  Mr.  Mam  at  St. 
John’s  College,  on  Tuesdays,  Thursdays,  and  Satuiday  , 

at  General  Principles  (advanced,)  by 

Caius  College,  Monday,  Wednesday,  and  Friday,  at  10 

a’  EienfentaryChemistry  (especially  Metals),  by  Mr.  Pattr- 
son  Muir,  Cafus  College,  Tuesdays,  Thursdays,  and  Satur- 

daElementarymphysical  Chemistry,  by  the  Assistant  to  the 
Jacksonian  Professor,  on  Mondays,  Wednesdays,  and  Fn- 

""Sntta^Princfpl^SJn-inetals)  for  Natural  Science 
Tripos,  by  Mr.  ITeycock,  at  King’s  College,  on  Mondays, 
Wednesdays,  and  Fridays,  at  10  a  m  Begin 1  Oft  15. 

SneCtroscopic  Analysis,  by  the  Professor  of  Chemistry, 
on  Tuesdays^  Thursdays,  and  Saturdays,  at  1.30  p.m. 

L<Pradtifai  Chemistry,  by  the  Demonstrators  of  Chemis¬ 
try.  University  Laboratory.  Also  at  St.  John  s,  Cai  , 
and  Sidney  Colleges.  Daily.  Begin  Oft.  13- 
Lent  Term,  1885. 

General  Course  continued,  by  the  Professor  of  Chemis¬ 
try,  on  Tuesdays,  Thursdays,  and  Saturdays,  at  12  noon. 

B^gaJ„k'  Chemistry,  by  the  J  acksonian  Professor  on 
Mondays,  Wednesdays,  and  Fridays,  at  12  noon.  BeD 

Ja General  Course  of  Chemistry,  by  Mr  Main,  at  St  John’s 
College,  on  Tuesdays,  Thursdays,  and  Saturdays,  at  10  a.m. 

BGienneiM  Principles  (continued)  by  Mr.  Pattison  Muir,  at 
Caius  College,  on  Mondays,  Wednesdays,  and  Fridays,  a 

Eleni e mtary ° C ourse^  (especially  Non-metals)  by  Mr. 
PaUison  Mufr,  Caius  College,  on  Tuesdays,  Thursdays, 

anFlementatyChrganic'cherMstry,^1tM.2  Assistant  to  the 
Jacksonian  Professor,  on  Mondays,  Wednesdays,  and  F11- 

dThemicS'PhilSo|hy!  bny  Mr.  Heycock,  King’s  College, 
on  Mondays,  Wednesdays,  and  Fridays,  at  10  a.m.  begin 

^Chemistry  practically  applied  to  Agr  culture,  by  Mr 
Robinson,  on  Mondays,  Wednesdays,  and  Fridays,  at 

a  ipradBcain  Chemistry,  at  the  University  Laboratory, 
and  at  St.  John’s,  Caius,  and  Sidney  Colleges,  daily. 
Begin  Jan.  22. 


CHtMicAL  News, 
I  Sept.  19,  1884. 


Easter  Term,  1885. 

Elementary  Chemistry,  by  a  Demonstrator,  on  Mondays 
Wednesdays,  and  Fridays,  at  12  noon.  Begin  April  24.  ^ 

General  Course  continued,  by  Mr.  Main,  at  St.  John  s 

College,  on  Tuesdays,  Thursdays,  and  Saturdays,  at  10. 

BElenfePntLy4Course  for  first  M.B.  (continued)  including 
,,  k  n  rntrmounds  by  Mr.  Pattison  Muir,  at  Caius  La¬ 
boratory,  on  Tuesdays,  Thursdays,  and  Saturdays,  at  10 

a‘Gas  Angaly8ulrby2the  Assistant  to  the  Jacksonian  Pro¬ 
fessor,  on  Mondays,  Wednesdays,  and  Fridays,  at  10  a.m 

BEiemePnt1iry4and  Advanced  Demonstrations  in  Practical 
Chemistry,  on  Mondays,  Wednesdays,  and  Fridays,  at 

n  it-  a  m.  Begin  April  24*  .  T  ,  l  <. 

9  Practical  Chemistry,  at  the  University  Laboratory,  at 
St  John’s  College,  at  Caius  College,  and  at  Sidney  College, 
daily.  Begin  April  23. 

KING’S  COLLEGE. 

(Department  of  Engineering  and  Applied  Science.) 

Professor  of  Chemistry .-C.  L.  Bloxam,  F.C.S. 
^Demonstrator  of  Practical  Chennstry .  M.  Thomson, 

¥' Assistant  Demonstrator. -G.  S.  Johnson,  F.C.S. 


On  Tuesday  and  Friday  at  10.20  a.m.  Students  of  the 
First  Year  are  admitted  to  the  Course  of  Theoretical  and 
Applied  Chemistry.  The  Course  commences  with  a  View 
of  the  Forces  which  concur  to  the  production  of  Chemical 
Phenomena,  after  which  the  laws  of  Chemical  Attraction 
are  discussed,  and  the  Non-metallic  elements  and  their 
principal  Compounds  are  described. 

The  Metals  and  their  principal  compounds  are  next 
examined,  care  being  taken  to  point  out  the  applications 
of  the  Science  to  the  Arts  ;  and  the  processes  of  the 
different  Manufactures,  of  Metallurgy,  and  of  Domestic 

Economy,  are  explained  and  illustrated. 

Examinations  of  the  Class,  both  viva,  voce  and  by 
written  papers,  are  held  at  intervals  during  the  course  at 
the  usual  LeCture  hour. 

Second  Year.— Students  attend  in  the  Laboratory  twice 
a  week,  on  Tuesday  and  Friday,  at  10.20,  and  they  go 
through  a  course  of  Manipulation  in  the  most  important 
operations  of  Chemistry,  including  the  first  steps  of 
Analysis. 

Any  Student  of  this  Department  may  be  admitted  to 
this  Class  at  any  period  of  his  study  on  payment  of  an 
extra  fee. 

Experimental  and  Analytical  Chemistry  in  the  Labora¬ 
tory  .—The  object  of  this  Class  is  to  afford  to  Students 
who  are  desirous  of  acquiring  a  knowledge  of  analysis,  or 
of  prosecuting  original  research,  an  opportunity  of  doing 
so  under  the  superintendence  of  the  Professor  and  De¬ 
monstrator  ;  Students  may  enter,  upon  payment  of  extra 
Fees,  at  any  time  except  during  the  vacation,  and  for  a 
period  of  one,  three,  six,  or  nine  months,  as  may  best  suit 
their  convenience.  The  laboratory  hours  are  from  ten  till 
four  daily,  except  Saturday,  on  which  day  the  hours  are 
from  ten  till  one. 

In  addition  to  the  Laboratory  Fee,  each  Student  defrays 
the  expenses  of  his  own  Experiments.  The  amount  of 
this  expense,  which  is  comparatively  trifling,  is  entirely 
under  his  own  control. 

Special  hours  and  fees  are  arranged  for  the  convenience 
of  such  Third  Year  Students  as  wish  to  study  Analytical 
Chemistry. 

Fees. — Chemistry  per  term,  £3  3s.  od. ;  per  ann., 
£8  8s.  od.  ;  Practical  Chemistry  per  term,  £\  4s.  od.  ;  per 
ann.,  ^10  10s.  od. ;  Experimental  and  Analytical  Chemistry 
— One  Month  (daily  attendance),  £\  4s.  od. ;  Three 
Months  (daily  attendance),  £\o  10s.  od. ;  Six  Months 
(daily  attendance),  £18  18s.  od. ;  Nine  Months  (daily 
attendance),  £iC  5s.  od.  A  student  taking  a  month  s 
ticket  may  attend  daily  during  1  month,  or  3  days  a  week 
during  2  months,  or  2  days  a  week  during  3  months. 


Rules  as  to  Admission  of  Students. 

I.  The  Academical  Year  consists  of  Three  terms  : 
Michaelmas  Term,  from  beginning  of  October  to  the  week 
before  Christmas  ;  Lent  Term,  from  the  middle  of  January 
to  the  week  before  Easter;  Easter  Term,  from  Easter  to 
the  beginning  of  July. 

II.  The  days  fixed  for  the  Admission  of  New  Students 
in  the  Academical  Year  1884-85,  are  Tuesday,  September 
30,  Wednesday,  January  14,  and  April  15. 

Metallurgy. 

Professor.—  A.  K.  Huntington,  F.I.C.,  F.C.S.,  &c. 

The  following  subjects  are  treated  of  in  the  Lectures  : 
The  Selection  and  Economic  Preparation  of  Fuel  and  of 
Refractory  Materials ;  the  Methods  by  which  Metals  are 
obtained  from  their  ores,  and  the  means  by  which  they 
are  rendered  suitable  for  the  various  requirements  of  the 
^  1"  t  s 

Particular  attention  is  made  to  the  study  of  the  Nature 
and  Properties  of  Metals  and  Alloys  available  for  Con¬ 
structive  Purposes.  ,  .  ,  . 

In  the  Metallurgical  Laboratory,  which  is  always  open 
during  College  hours,  the  relation  between  the  Chemica 
Composition  of  Metals  and  their  Mechanical  Properties 
may  be  studied  by  the  aid  of  Testing  Machinery.  Thj 
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study  of  the  other  subjects  above  referred  to,  and  also  of 
Assaying,  is  carried  on  under  the  direction  of  the  Professor. 

Fees. — Ledtures  only,  £3  3s.  Practice  (including  Lec¬ 
tures),  for  one  month,  ^6  6s.;  two,  £11  ns.;  three, 
£15  15s. ;  six,  £27  6s.  ;  nine,  £37  16s. 

Evening  Classes. 

Classes  for  Evening  Instruction  in  various  subjects  are 
held  during  the  months  from  October  to  March,  inclusive, 
and  during  the  months  of  April,  May,  and  June.  The 
next  Winter  Course  will  begin  on  Monday,  October  6th, 
and  will  terminate  on  Friday,  March  27th,  1885,  the  last 
fortnight  being  devoted  to  examinations.  Many  of  these 
classes  have  special  reference  to  the  B.A.  and  Matricula¬ 
tion  Examinations  of  the  University  of  London. 

Agriculture. — A  Course  of  Lectures  on  this  subject  will 
be  given  during  the  ensuing  Winter  by  Mr.  Frederick 
James  Lloyd,  F.C.S.,  of  the  Royal  Agricultural  Society  of 
England.  The  Lectures  will  be  given  on  Monday 
Evenings  at  8  p.m,,  beginning  October  6th,  1884. 

UNIVERSITY  COLLEGE. 

Faculty  of  Science. 

Professor. — Alex.  W.  Williamson,  Ph.D.,  LLD.,  F.R.S. 

Lecturers. — Henry  Forster  Morley,  M.A.,  D.Sc. ;  R.  T. 
Plimpton,  Ph.D. 

The  Session  is  divided  into  three  Terms,  as  follows,  all 
the  dates  being  inclusive  : — 

First  Term,  from  Friday,  October  3rd,  until  Thursday, 
December  18th ; 

Second  Term,  from  Tuesday,  January  6th,  1085,  till 
Saturday,  March  21st  ; 

Third  Term,  for  Lectures,  from  Tuesday,  April  14th,  till 
Tuesday,  June  16th.  Class  Examinations  occupy  about 
ten  days,  beginning  on  Wednesday,  June  17th. 

Students  preparing  for  the  Preliminary  Scientific  Ex¬ 
amination  who  enter  in  January  are  recommended  to  attend 
the  Laboratory,  and  to  supplement  the  instruction  received 
there  with  private  study  of  the  theoretical  part  of  their 
work. 

Introductory  or  Matriculation  Course. 

Third  Term:  Tuesday,  Wednesday,  and  Friday,  at  11. 
Fee  £y  4s. 

The  Course  will  consist  of  about  thirty  lessons,  partly 
theoretical  and  partly  practical,  on  the  non-metallic 
elements.  Frequent  exercises  will  be  given. 

General  Course  of  Chemistry  and  Chemical  Physics. 

E'irst  and  Second  Terms  :  Inorganic. — The  Class  meets 
five  times  a  week:  Mondays,  Wednesdays,  and  Fridays, 
at  11,  for  Lectures  or  Examinations;  and  on  Tuesdays 
and  Thursdays,  at  9,  for  Exercises. 

Third  Term  :  Elementary  Organic. —  Lectures  or  Exer¬ 
cises,  Tuesdays,  Wednesdays,  and  Fridays,  at  11. 

Fee: — For  the  Course,  £7  7s.;  Perpetual,  £9  gs. ;  for 
the  First  or  Second  Terms,  ^3  3s. ;  for  the  Third  Term, 
£i  3s- 

The  subjects  treated  in  the  First  Terms  of  the  Course 
include  those  required  in  Chemistry  at  the  Matriculation 
Examination  of  the  University  of  London. 

For  the  Preliminary  Scientific  Examination  Students 
attend  during  the  First  and  Second  Terms. 

Arrangements  will  be  made  to  give  Candidates  for  the 
Preliminary  Scientific  and  Intermediate  B.Sc.  Examina¬ 
tions,  who  have  attended  during  the  First  and  Second 
Terms,  opportunities  for  revising  some  parts  of  their  work 
during  the  Summer  Term. 

The  Third  Term  provides  instruction  in  the  preparation, 
composition,  and  fundamental  properties  of  the  most 
common  important  organic  substances.  The  subjects 
dealt  with  include  those  required  by  Candidates  for  the 
First  Examination  of  the  College  of  Physicians.  The 
last  three  Meetings  will  be  devoted  to  recapitulation  ;  and 
Students  who  postpone  the  above  examination  for  a  twelve- 
month  will  find  it  advantageous  to  attend  these  meetings 
in  their  second  year. 


Organic  Chemistry. 

Monday,  Wednesday,  and  Friday,  at  9,  in  the  First  and 
Second  Terms  ;  and  Tuesday  and  Thursday,  at  g,  in  the 
Third  Term,  beginning  Wednesday,  October  8th.  The 
hour  of  meeting  will  be  altered  should  the  Class  desire  it. 

This  Course  of  Organic  Chemistry  is  intended  for  those 
who  in  studying  the  subject  have  not  a  Medical  Examina¬ 
tion  chiefly  in  view.  Candidates  for  Honours  at  the 
IntM.B.  are,  however,  recommended  to  attend  this  Course 
during  the  First  and  Second  Terms,  instead  of  the  Special 
Summer  Course, 

The  Course  includes  the  subjedts  required  at  the  B.Sc. 
Examination,  Pass  and  Honours;  but  no  previous  ac¬ 
quaintance  with  Organic  Chemistry  will  be  expedted  of 
those  joining  the  Class. 

Fee  : — For  the  Course,  £6  6s. ;  for  a  Term,  £2  12s.  6d. 

Practical  Class. 

First  and  Second  Terms,  on  Tuesday  and  Thursday,  at 
11  or  10.  Each  Student  will  attend  twice  a  week,  at  the 
hour  allotted  to  him,  on  arrangement  with  the  Professor. 

Fee,  including  cost  of  materials,  £5  5s, ;  for  a  Second 
Course,  £3  3s. 

The  Course,  includes  the  Practical  Chemistry  required 
at  the  Preliminary,  Scientific,  and  Intermediate  B.Sc.  Ex¬ 
aminations  of  the  University  of  London. 

Senior  Practical  Class. 

Mondays  and  Saturdays  from  10  to  12  during  the  Third 
T  erm . 

Fee: — (Including  cost  of  materials)  £5  5s.  ;  for  a  Second 
Course,  £3  3s. 

Elementary  Chemistry .  (Women.) 

Ledtures  :  Wednesday  and  Friday,  from  4  to  5. 

A  Class  of  Elementary  Chemistry,  including  the  sub- 
jedts  required  for  Matriculation,  will  be  given  during  the 
Second  and  Third  Terms,  commencing  Wednesday,  Jan¬ 
uary  7th. 

The  common  gases  and  acids  will  be  prepared  and  ex¬ 
amined  by  the  Students  themselves. 

A  few  minutes  during  each  Ledture  will  be  devoted  to 
viva  voce  examination  on  the  subjedt  of  the  preceding 
Ledture. 

One  or  two  questions,  to  be  worked  out  at  home,  will  be 
set  at  each  meeting. 

Fee  : — for  the  Course,  including  the  cost  of  apparatus 
and  materials,  £\  4s. 

Quantitative  Analysis. 

A  Course  of  Ten  Ledtures  on  the  newer  methods  of 
Qantitative  Analysis  will  be  given  during  the  Second  Term, 
on  Mondays,  at  5.  Fee,  £1  is.  Some  of  the  more  im¬ 
portant  operations  and  methods  of  Quantitative  Analysis 
will  be  described,  including  some  of  the  best  methods 
which  are  of  too  recent  introdudtion  to  have  found  a  place 
in  the  ordinary  text-books. 

Analytical  and  Practical  Chemistry. 

The  Laboratory  is  open  daily  from  g  a.m.  to  4  p.m., 
Saturdays,  9  a.m.  to  2  p.m.,  from  Odtober  until  the  middle 
of  July,  with  a  short  recess  at  Christmas  and  at  Easter. 

Fees  :  for  the  Session,  £26  5s. ;  six  months,  ^18  18s. ; 
three  months,  ;£To  10s.  ;  one  month,  £y  4s. 

Three  specified  days  a  week  : — for  the  Session,  £13  15s.  ; 
six  months,  £xx  11s.  ;  three  months,  £6  6s.  ;  one  month, 
£2  12s.  6d.,  exclusive  of  expense  of  materials.  Students 
may  enter  at  any  period  of  the  Session. 

The  Laboratory  Course  includes  the  Pradtical  Chemistry 
required  at  the  following  Examinations  of  the  University 
of  London  : — Prel.  Sci.  (M.B.),  Intermediate  M,B  ,  Inter¬ 
mediate  B.Sc.,  B.Sc.,  D.Sc. 

Students  who  wish  to  attend  the  Laboratory  and  Classes 
of  Technical  Chemistry  may  acquire  here  the  requisite 
preliminary  knowledge  of  Pradtical  Chemistry  and  Analy¬ 
sis. 
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When  accompanied  by,  or  preceded  by,  attendance  on 
the  Ledtures  on  Chemistry  and  Organic  Chemistry,  the 
Laboratory  Course  qualifies  Students-m  the  application  of 
Chemistry  to  Manufactures,  Metallurgy,  Medicine,  or  Agri¬ 
culture,  &c. 

There  is  also  a  Chemical  Library  containing  the  chief 
Journals  and  Standard  Works  on  Chemistry. 

A  Gold  Medal  and  Certificates  of  Honour  are  competed 
for  by  Students  entered  for  the  Session. 

Chemical  Technology. 

Professor  Charles  Graham,  D.Sc.,  F.I.C. 

Assistants. — C.  J.  Wilson,  F.C.S.,  and  T.  W.  Lovibond, 
F.C.S. 

The  Course  of  instruction  in  this  Department  is  designed 
to  afford  to  Students  who  propose  to  devote  themselves 
to  industrial  pursuits  in  which  Chemistry  plays  an  im¬ 
portant  part,  or  to  prepare  themselves  for  the  profession 
of  Consulting  Chemist,  the  instruction  essential  for  their 
success  in  their  future  line  of  work.  It  will  also  be 
found  of  great  value  in  two  of  the  branches  (Organic  and 
Inorganic  Chemistry)  in  which  the  Degree  of  DoCtor  of 
Science  can  be  taken  at  the  University  of  London. 

In  the  Session  1884-85,  it  is  proposed  to  treat  of  the 
following  subjects: — 

Heating  and  Lighting. 

Metallurgy. 

The  Chemistry  of  the  Alkali  trade. 

Chemistry  of  Brewing. 

Agricultural  Chemistry. 

Fees — for  each  Course,  £ 2  2s. ;  for  two  Courses,  ^3  3s. ; 
for  the  five  Courses,  £5  5s. 

Laboratory  of  Chemical  Technology. 

The  instruction  in  the  Laboratory  of  Chemical 
Technology  will  consist  of  the  examination  and  valuation 
of  raw  materials  used,  and  of  the  final  products  obtained 
in  various  manufacturing  industries,  and  of  experimental 
examination  of  the  processes  employed  in  the  arts  and 
manufactures. 

The  Laboratories  are  open  daily  from  g  a.m.  to  4  p.m., 
from  the  6th  of  October  until  the  middle  of  July,  with  a 
short  recess  at  Christmas  and  at  Easter. 

Fees — for  the  Session,  25  guineas;  six  months,  18 
guineas  ;  three  months,  10  guineas ;  one  month,  4  guineas  ; 
exclusive  of  the  expense  of  materials. 

NORMAL  SCHOOL  OF  SCIENCE  AND 
ROYAL  SCHOOL  OF  MINES. 

Professor. — E.  Frankland,  Ph.D.,  D.C.L.,  F.R.S. 

Assistant  Professor.— F .  R.  Japp,  M.A.,  Ph.D. 

Demonstrators. — W.  R.  Hodgkinson,  Ph.D.,  and  P.  F. 
Frankland,  Ph.D.,  B.Sc. 

Assistants. — G.  S.  Newth  and  H.  Chapman  Jones. 

The  Normal  School  of  Science  at  South  Kensington  is 
intended,  primarily,  for  the  instruction  of  teachers,  and  of 
students  of  the  industrial  classes  selected  by  competition 
in  the  examinations  of  the  Science  and  Art  Department. 
The  Royal  School  of  Mines  is  affiliated  to  the  Normal 
School.  Students  entering  for  the  Associateship  of  the 
School  of  Mines  obtain  their  general  scientific  training  in 
the  Normal  School.  The  instruction  in  the  Normal 
School  is  arranged  in  such  a  manner  as  to  give  the 
Students  a  thorough  training  in  the  general  principles 
of  Science,  followed  by  advanced  instruction  in 
one  or  more  special  branches  of  Science.  The  As¬ 
sociateship  is  granted  in  certain  divisions  or  lines 
of  study.  Students  who  go  through  any  one  of_  the 
prescribed  courses  of  instruction  and  pass  the  neces¬ 
sary  Examinations  receive  a  Certificate  of  Associateship 
of  the  Normal  School,  or  of  the  Royal  School  of  Miners. 
But  students  who  are  not  candidates  for  the  Associateship 
are  permitted  to  take  up  the  course  of  instruction  in  one 
or  more  special  branches  of  science,  and  on  passing  the 
examination  receive  a  Certificate  to  that  effect.  The 
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Associateship  of  the  Normal  School  of  Science  is  given 
in  one  or  more  of  the  following  divisions  : — Mechanics, 
Physics,  Chemistry,  Biology,  Geology,  and  Agriculture, 
and  the  Associateship  of  the  Royal  School  of  Mines  in 
Metallurgy  and  Mining. 

The  course  of  instruction  is  the  same  forall  the  divisions 
during  the  first  two  years,  after  which  it  is  specialised  in 
accordance  with  the  Scheme  detailed  in  the  Prospectus  of 
the  School. 

The  Session  is  divided  into  two  Terms.  The  first  Term 
begins  about  the  1st  of  October  and  ends  about  the  middle 
of  February.  The  second  Term  begins  in  the  middle  of 
February  and  ends  about  the  middle  of  June. 

Examinations  are  held  at  the  end  of  each  course  of  in¬ 
struction  and  at  such  other  periods  as  may  be  found  neces¬ 
sary.  On  the  results  of  these  examinations  the  successful 
candidates  are  arranged  in  two  classes,  first  and  second. 
There  are  also  “  Honours  ”  examinations  for  the  subjects 
of  the  third  and  fourth  years,  the  successful  candidates 
being  placed  in  order  of  merit.  A  student  obtains  the 
Associateship  who  passes  in  all  the  subjects  of  the  first 
two  years  and  of  the  special  division  he  select  for  his 
Associateship.  A  student  who  goes  through  the  prescribed 
course  of  instruction  in  any  subject  and  passes  the  final 
examination  in  it  receives  a  certificate  to  that  effeCt. 

Students  who  do  not  wish  to  attend  the  lectures  are 
admitted  for  short  periods  to  the  laboratories,  at  the  dis¬ 
cretion  of  the  Professors.  The  fees  for  the  laboratories 
are  ^4  per  month. 

Admission  is  granted  to  persons  desirous  of  attending 
certain  courses  of  the  lectures  without  the  laboratory  in¬ 
struction,  on  payment  of  the  leCture  fees. 

The  fees  which  are  shown  in  the  following  table  must 
be  paid  to  the  Registrar  of  the  School  before  the  com¬ 
mencement  of  each  course. 


Part  I.  Part  II.  Part  III.  Part  IV. 


- 

' — .  Lees.  & 

Lees.  Si 

Lees.  & 

Lees.  Lab. 

Lab. 

Lab. 

Lab. 

£ 

£ 

£ 

£ 

£ 

Chemistry  . 

4 

13 

15 

15 

Physics . 

5 

12 

12 

12 

Biology  with  Botany  . . 

5 

12 

12 

12 

8 

Geology  with  Mineralogy  . . 

4 

8 

8 

8 

Mechanics  ..  . 

4 

6 

8 

8 

Metallurgy . 

2 

13 

15 

AssayingforMining  Students 

10 

Mining . 

4 

6 

Agriculture . 

4 

10 

Astronomy  . 

2 

Mathematics  ^3  per  term.  Practical  Geometry  and 
Mechanical  Drawing  £3  per  term.  Freehand  Drawing 
£1  per  term. 

Thus  the  fees  for  the  first  two  years  amount  to  about 
£75,  and  for  the  remainder  of  the  course  for  the  Asso¬ 
ciateship  they  vary  from  £30  to  about  £40. 

Both  the  private  and  the  State-aided  students  are  re¬ 
quired  to  furnish  themselves  with  certain  instruments  and 
apparatus  before  the  commencement  of  the  courses. 
These  are  enumerated  in  the  syllabuses  of  the  several 
subjects. 

Officers  of  the  Army,  Navy,  and  Civil  Service,  recom¬ 
mended  by  their  respective  Departments,  are  admitted  to 
the  Lectures  and  Laboratories  at  half  the  foregoing 
charges. 

Associates  of  the  Normal  School  of  Science  and  of  the 
Royal  School  of  Mines  have  the  privilege  of  free  admis¬ 
sion  to  the  Library  and  to  all  the  courses  of  leCtures. 

Science  teachers  actually  engaged  in  teaching  who  are 
registered  by  the  Science  and  Art  Department  as  qualified 
to  earn  payments  for  teaching  Science  may  attend  any 
course  of  leCtures  on  the  payment  of  £1. 

Several  valuable  Exhibitions,  Scholarships,  and  Prizes 
are  attached  to  the  studentship. 

Summer  Courses  for  Teachers. — Short  courses  of  in¬ 
struction  are  given  annually,  about  July,  in  different 
branches  of  science  for  the  benefit  of  teachers  of  science 
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schools  in  the  country.  The  courses  last  three  weeks. 
About  200  teachers  are  admitted  to  them,  and  they  re¬ 
ceive  2nd  class  railway  fare  to  and  from  South  Kensington, 
and  a  bonus  towards  their  incidental  expenses  of  £2  each. 
(See  Science  Diredory.) 

Working  Men's  Lectures. — Three  courses  of  evening 
ledures  for  working  men  will  be  given  during  the  session 
by  Professors  Judd,  Chandler  Roberts,  and  Guthrie.  The 
admission  to  each  course  of  six  ledures  will  be  6d. 
The  number  of  tickets  is  limited  by  the  size  of  the 
ledure  theatre. 

UNIVERSITY  COLLEGE  OF  WALES, 
ABERYSTWYTH. 

Professor  of  Chemistry  and  Experimental  Physics. — T. 
S.  Humpidge,  Ph.D.,  B.Sc.  (Lond.) 

The  Session  begins  on  Wednesday,  September  17th, 
1884. 

The  College  is  open  to  male  and  female  students  not 
under  the  age  of  15  years. 

The  Fee  for  the  whole  Session,  paid  in  advance,  is  £10  ; 
if  paid  by  single  Terms,  for  the  first  Term  of  attendance 
in  each  Session  ^4;  for  the  second  Term,  ^3  10s.  ;  for 
the  third  Term  £3.  The  Fee  for  Pradical  Chemistry,  or 
Pradical  Physics,  is  5s.  per  Term  extra.  Any  person 
wishing  to  attend  single  classes  may  do  so  on  payment 
of  the  sum  of  £1  per  Term  for  each  class. 

Several  valuable  Scholarships  and  Exhibitions  are 
attached  to  the  Studentship. 

Fee  for  all  subjeds  extending  over  the  whole  Session, 
£10.  Pradical  Chemistry,  5s.  per  term  extra. 

UNIVERSITY  COLLEGE,  BRISTOL. 

Professor  of  Chemistry. — W.  Ramsay,  Ph.D. 

Lecturer. — Sydney  Young,  B.Sc. 

Day  Lectures. 

Inorganic  Chemistry . 

This  Course  treats  of  the  principles  of  Chemistry,  and  of 
the  Chemistry  of  the  Non-Metals  and  Metals. 

Ledures  will  be  given  at  g  o’clock  on  Mondays, 
Wednesdays,  Fridays,  and  Saturdays  during  the  First 
and  Second  Terms. 

The  ledures  will  be  illustrated  with  experiments  and 
diagrams. 

Examinations  will  be  held  from  tune  to  time  during  the 
course. 

Fee,  £<\  4s.  for  two  Terms,  £3  3s.  for  one  Term. 

Special  Laboratory  Course. 

Special  instrudion  will  be  given  on  Tuesdays  and 
Thursdays  from  3  to  5.  The  Course  is  designed  for  Stu¬ 
dents  entering  for  elementary  examinations  in  Chemistry, 
and  others  to  whom  the  hour  may  prove  convenient. 

Fees,  £3  3s.  for  two  Terms  ;  £2  2s.  for  one  Term. 

Organic  Chemistry . 

This  Course  will  relate  to  the  more  important  groups  of 
the  Compounds  of  Carbon. 

Ledures  will  be  given  during  the  Second  Term  on 
Tuesdays  and  Thursdays  at  10  o’clock  ;  during  the  Third 
Term  onTuesdays,  Thursdays,  and  Saturdays  at  ioo’clock. 

Special  Ledures  will  also  be  given. 

Fee,  £3  3s. 

Advanced  Course. 

This  Course  will  be  given  on  Saturdays  at  g  o’clock 
during  the  first  and  second  Terms,  and  will  be  devoted  to 
a  more  minute  consideration  of  Chemical  Theory,  as 
shown  in  recent  researches.  First  Term. — Volume  Re¬ 
lation  of  Solids,  Liquids,  and  Gases  ;  relations  between 
Constitutive  and  Refradive  Index  for  Light,  &c.  Second 
and  Third  Terms. — Thermal  Chemistry. 

Fee  for  the  course,^  3s.  ;  for  a  single  Term,  £1  is. 


Practical  Chemistry  .—Laboratory  Instruction. 

The  Laboratory  will  be  open  daily  from  10  a.m.  to  5 
p.m.,  except  on  Saturdays,  when  it  will  close  at  1  p.m. 
Instrudion  will  be  given  in  the  Laboratory  in  all  branches 
of  Pradical  Chemistry,  including  Qualitative  and  Quanti¬ 
tative  Inorganic  and  Organic  Analysis,  the  preparation  of 
Chemical  Produds,  and  Inorganic  and  Organic  Research. 
Special  facilities  will  be  afforded  to  those  who  desire  to 
study  Pradical  Chemistry  as  applied  to  the  different  pro¬ 
cesses  employed  in  the  Arts  and  Manufadures,  and  to 
Scouring,  Bleaching,  and  Dyeing.  The  Laboratory  is 
under  the  immediate  supervision  of  the  Professor  and  the 
Ledurer. 


Fees  in  Guineas — 


6  Days  a 

5  Days  a 

4  Days  a  3  Days  a  2  Days 

Week. 

Week. 

Week. 

Week.  Week. 

Per  Session  . . 

•  17 

15 

13 

10  7k 

,,  Two  Terms  . 

•  13 

II 

9 

7  i  5i 

,,  One  Term  . 

7 

6 

5 

4  3 

,,  Month  .. 

3 

3 

2 

2  ii 

Students  may  arrange  to  divide  their  days  of  laboratory 
work  into  half-days. 

In  order  that  Students  may  have  an  opportunity  of 
acquiring  some  knowledge  of  Applied  Chemistry,  excur¬ 
sions  to  some  of  the  Mines  and  Manufadories  of  the 
neighbourhood  will  be  occasionally  made.  They  will  be 
conduded  by  the  Professor  or  by  the  Ledurer. 

Correspondence  Classes  are  held  for  the  purpose  of 
giving  instrudion  in  chemical  processes  important  to 
those  engaged  in  the  manufadure  of  woollen  goods. 

Evening  Lectures. 

Inorganic  Chemistry. 

Lecturer. — Sydney  Young,  B.Sc. 

Wednesday  and  Friday,  8  to  g. 

This  course  will  consist  ofTwo  Ledures  a  week  during 
the  First  and  Second  Terms;  they  will  be  devoted  to  the 
consideration  of  the  Principles  of  Chemistry  and  Chemical 
Physics  and  the  Chemistry  of  the  Non-Metallic 
Elements.  A  few  Ledures  at  the  end  of  the  Course  will 
be  devoted  to  the  consideration  of  the  Chemistry  of 
the  Metals.  Special  attention  will  be  paid  throughout  to 
those  produds  which  have  a  pradical  application  in  the 
Arts  and  Manufadures. 

Fee,  10s.  6d.  for  Two  Terms  ;  7s.  for  One  Term. 

Technical  Chemistry. — Special  Courses. 

Professor. — W.  Ramsay,  Ph.D. 

First  and  Second  Terms. — A  Course  of  Ledures  will 
1  be  delivered  on  Tuesday  evenings  at  8  o’clock,  on  the 
Scouring,  Bleaching,  and  Dyeing  of  Wool,  Silk,  Cotton, 
Linen,  and  Jute.  This  course  is  designed  to  afford  infor¬ 
mation  to  those  engaged  in  the  manufadure  and  sale  of 
articles  made  of  the  above  materials.  It  will  imply  no 
previous  knowledge  of  chemistry  ;  but  those  who  purpose 
to  attend  it  are  recommended  to  enter  the  Evening 
Chemistry  Classes  during  the  first  Term. 

Fee,  15s.  for  two  Terms;  10s.  for  one  Term. 

Chemical  Scholarship. — -Among  others,  a  Chemical 
Scholarship  of  £23  is  offered  for  competition. 

With  the  approval  of  the  Council  of  the  Institute  of 
Chemistry  students  desiring  to  qualify  as  Associates  may 
pass  through  the  requisite  amount  of  study  at  this 
College,  which  has  also  been  approved  as  a  centre  for 
the  Pradical  Examination  of  the  Institute. 

ROYAL  AGRICULTURAL  COLLEGE, 
CIRENCESTER. 

Chemical  Department. 

Professor. — Prof.  E.  Kinch,  F.C.S.,  F.I.C. 

Systematic  courses  of  Ledures  are  given  on  Inorganic. 
Organic,  and  Agricultural  Chemistry,  illustrated  by  ex¬ 
periments,  and  by  the  colledions  in  the  College  Museum, 

'  They  comprise,  as  preliminary,  the  laws  of  Chemical 
■  Combination  and  the  general  Chemistry  of  mineral 
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bodies,  and  of  the  more  frequently  occurring  bodies  of 
organic  origin,  with  the  relationship  of  their  leading 
groups;  and,  finally,  the  Chemistry  of  the  atmosphere,  of 
soils  and  manures,  of  vegetation  and  animal  nutrition, 
and  of  Agricultural  economy. 

In  the  Laboratory  practical  instruction  is  given  in 
the  construction  and  use  of  apparatus  and  in  Chemical 
manipulation  and  analysis,  both  qualitative  and  quantita¬ 
tive.  After  studying  the  simple  operations  and  the 
properties  of  the  commonly  occurring  substances,  the 
Students  are  taught  to  analyse  a  series  of  compounds, 
and  apply  the  knowledge  thus  obtained  to  the  analysis 
of  manures,  soils,  waters,  foods  and  feeding  stuffs,  and 
ther  substances  met  with  in  the  ordinary  course  of  Agricul¬ 
tural  practice.  Chemico-agricultural  researches  are  under¬ 
taken  by  the  senior  Students  under  the  direction  of  the 
Professor  and  his  Assistants. 

THE  YORKSHIRE  COLLEGE,  LEEDS. 

Professor  of  Chemistry. — T.  E.  Thorpe,  Ph.D.,  F.R.S., 
F.C.S. 

Assistant  Lecturers. — C.  H.  Bothamley,  F.C.S.,  and 
Herbert  Ingle. 

The  Session  begins  October  7,  1884. 

Students  of  the  Leeds  School  of  Medicine  are  admitted 
to  any  of  the  classes  on  payment  of  the  class  fees,  and 
are  not  charged  with  the  College  entrance  fee. 

Lecture  Courses. 

1.  General  Course  on  Systematic  Chemistry 
—  Monday,  Tuesday,  Thursday,  and  Friday,  at 
4  p.m.,  from  October  to  the  end  of  the  second  term.  Fee 
for  the  Course,  £5  5s. 

2.  Lectures  on  Laboratory  Practice  and  Chemical  Cal¬ 
culation — Monday,  at  12.30  during  the  First  and 
Second  Terms.  Fee,  £1  is. 

3.  Chemistry  as  Applied  to  Coal  Mining — Wednesday, 
during  the  First  Term,  at  4  p.m. 

4.  Organic  Chemistry — Tuesday  and  Thursday  at  12.30 
p.m.,  during  the  Second  and  Th  rd  Terms.  Fee £2  12s.  6d. 

5.  LeCtures  on  Chemical  Technology — Will  be  varied 
from  session  to  session.  During  Session  1884  5  a  Course 
of  Twenty  Lectures  “  On  the  Destructive  Distillation  of 
Coal  ”  will  be  given  on  Wednesdays,  at  4  p.m.,  during 
the  Second  and  Third  Terms.  Fee  £2  2s. 

6.  A  Class  on  Elementary  Chemistry,  consisting  of  about 
Twenty  Lessons,  on  the  Non-metals,  will  be  held  on 
Saturdays,^  at  12.30  p.m.,  during  the  First  and  Second 
Terms.  Fee  for  the  Lecture  Class,  10s.  6d. 

7.  Photographic  Manipulation— A  Course  of  Ten  Les¬ 
sons  will  be  given  on  Saturdays,  during  the  Third  Term, 
from  10  to  1,  with  special  reference  to  dry  plate  pro¬ 
cesses  and  silver  and  platinum  printing.  Fee,  £1  is. 

Laboratory  Courses. 

The  College  Laboratory  will  be  open  daily  from  9  a.m. 
to  1  p.m.,  and  from  2  to  5  p.m.,  except  on  Saturdays, 
when  it  will  close  at  1  p.m. 

Fees  for  the  Session-  -Students  working  six  days  per 
week,  £18  18s. ;  live,  £16  16s.  ;  four,  £14  14s. ;  three,  £12 

I2S. 

Class  in  Practical  Chemistry,  Saturday  mornings,  from 
9.30  to  12.30.  Fee  £1  11s.  6d. 

Practical  Chemistry  for  Medical  Students. — On  Tuesday 
and  Thursday,  from  10  to  12  a.m.,  from  May  to  July. 

Evening  Classes. 

A  Course  of  twenty  LeCtures  by  Mr.  C.  H.  Bothamley, 
on  the  Elements  of  Inorganic  Chemistry  (the  Non- 
Metals)  will  begin  during  the  first  and  second  Terms, 
n  Wednesdays,  at  7.30  p.m.,  beginning  October  15.  Fee, 
10s.  6d. 

Dyeing  Department. 

Instructor.—].  J.  Hummel,  F.C.S. 

LeCture  Course,  with  practical  work  in  the  Dye-house, 
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for  Students  who  wish  to  receive,  on  leaving  the  College, 
a  certificate  of  proficiency  in  Dyeing  ;  such  certificate  to 
be  obtained  by  special  examination  in  the  several  subjects 
of  the  Course,  the  latter  extending  over  a  period  of  two 
years.  Fee,  £3  3s. 

Several  valuable  Scholarships  are  at  the  disposal  of  the 
College,  viz.,  the  Cavendish,  Salt,  Akroyd,  Brown,  and 
Clothworkers’  Scholarships,  and  the  Leighton  Trustees’ 
Exhibition. 

MASON  SCIENCE  COLLEGE,  BIRMINGHAM. 

Professor. — W.  A.  Tilden,  D.Sc.,  Lond.,  F.R.S. 

Assistant  Lecturer.— W .  W.  J.  Nicol,  M.A.,  B.Sc., 
Edin. 

Demonstrator. — Thomas  Turner,  F.C.S. 

The  Session  will  be  opened  on  Friday,  October  3rd, 
1884. 

Elementary  Course. 

Twenty  Elementary  LeCtures  adapted  to  the  require¬ 
ments  of  beginners  will  be  given  in  the  Winter  Term,  and 
will  be  repeated  after  Christmas,  on  Mondays  and  Fridays 
at  12.30.  The  Second  Course  will  begin  on  the  first 
Monday  in  March. 

Persons  entirely  unacquainted  with  Chemistry  are 
recommmended  to  attend  these  LeCtures  before  entering 
for  the  General  Course,  which  commences  in  October. 
Candidates  for  the  Matriculation  Examination  of  the 
University  of  London  may  obtain  the  instruction  they 
require  for  that  Examination  by  attending  this  Course. 

General  Course. 

The  General  Course  of  LeCtures  on  Chemistry  will  be 
found  useful  by  Students  who  are  afterwards  to  become 
Engineers,  Architects,  Builders,  Brewers,  or  Manufac¬ 
turers  (such  as  Metallurgists,  Alkali,  Soap,  Manure,  Glass, 
or  Cement  Makers,  Bleachers  and  Dyers,  &c.) 

Students  preparing  for  the  Intermediate  Examination 
in  Science  and  Preliminary  Scientific  (M.B.)  Examination 
of  the  University  of  London,  should  attend  the  LeCtures 
on  Inorganic  Chemistry  (Winter  and  Spring  Terms). 

Candidates  for  B.Sc.  and  Intermediate  Examinations 
in  Medicine  will  in  general  require  only  that  part  of 
the  course  (Summer  Term)  which  relates  to  Organic 
Chemistry. 

The  full  course,  extending  over  three  terms,  will  also 
satisfy  the  requirements  of  Students  preparing  for  the 
Associateship  of  the  Institute  of  Chemistry,  so  far  as 
attendance  at  lectures  on  General  and  Theoretical 
Chemistry  is  concerned. 

1.  From  October  to  March  (Winter  and  Spring  Terms). 
About  one  hundred  lectures  on  Inorganic  Chemistry  and 
Chemical  Philosophy  will  be  given  on  Mondays,  Tuesdays, 
Wednesdays,  Thursdays,  and  Fridays,  at  to  a.m.,  com¬ 
mencing  Wednesday,  October  8th,  1884.  Fee,  £3  3s.  for 
a  single  term,  or  £3  5s.  for  the  course  from  October  to 
March. 

2.  April  to  June  (Summer  Term).  About  forty  lectures 
will  be  given  on  Organic  Chemistry ,  or  the  chemistry  of 
the  most  important  series  of  carbon  compounds.  This 
course  will  include  all  the  subjects  required  for  the  Inter¬ 
mediate  Examination  in  Medicine  of  the  University  of 
London.  LeCture  Days. — Monday,  Tuesday,  Wednesday, 
and  Thursday,  at  9.30  a.m.  Fee,  £2  2S. 

In  both  these  courses  the  instruction  at  least  once  a 
week  will  take  the  form  of  class  teaching,  and  exercises 
will  be  set  which  students  will  be  expected  to  work  at 
home. 

Laboratory  Practice. 

The  College  Laboratory  will  be  open  daily  from  9.30  to 
5,  except  on  Saturdays,  when  it  will  be  closed  at  1  p.m. 

Candidates  for  Intermediate  Examination  in  Science, 
Preliminary  Scientific  (M.B.),  B.Sc.,  and  Intermediate 
Examination  in  Medicine  of  the  University  of  London, 
may  obtain  in  the  Laboratory  of  the  College  the  instruc¬ 
tion  necessary.  The  three  months  Course  of  Practical 
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Chemistry  for  the  B.Sc.,  Edinburgh,  in  the  department 
of  Public  Health  may  be  taken  in  the  Mason  College 
Laboratory. 

The  Ordinary  Course  for  Medical  Students  is  given  on 
Tuesdays  and  Thursdays  from  2  to  4  p.m.  throughout  the 


Summer  Term. 
Fees  : — 

All  day. 

Three  hours 
per  day. 

One  Term  . . 

..  ..  4^  guineas. 

Two  Terms 

•  •  13  „ 

..  ..  8i  „ 

Threee  Terms  .. 

..18  „ 

..  ..12 

A  Course  of  short  demonstrations 

and  exercises  will  be 

given  by  the  Professor  or  one  of  his  Assistants  once  a 
week.  All  first-year  Students  will  be  required  to  attend, 
unless  exempted  for  special  reasons  by  the  Professor.  No 
Fee. 

Metallurgy. — Two  Courses  of  about  Ten  Lectures  each 
will  be  given  in  the  Winter  and  Spring  Terms  (October  to 
March),  on  Tuesday  Afternoons  at  2.30,  on  the  Prin¬ 
ciples  and  Practice  of  Metallurgy.  Fee  for  each  Course, 
10s.  6d. 

Arrangements  will  be  made  in  the  Chemical  Laboratory 
or  giving  instruction  in  Practical  Metallurgy. 

Excursions. 

During  previous  Session's  permission  has  been  obtained 
to  visit  some  of  the  great  factories  in  or  near  Birmingham, 
in  which  chemical  and  metallurgical  industries  are  carried 
on.  Students  have  thus  had  most  valuable  opportunities 
of  gaining  a  practical  acquaintance  with  some  branches  of 
Applied  Science.  The  privilege  thus  courteously  granted 
by  several  manufacturers  will,  it  is  hoped,  be  enjoyed  in 
every  future  Session.  The  excursions  will  be  conducted 
by  the  Professor. 

UNIVERSITY  COLLEGE,  LIVERPOOL. 

Professor. — Campbell  Brown,  D.Sc. 

Assistant. — H.  LI.  Snape. 

The  Session  commences  Odtober  1st.  The  Chemical 
Laborarories  have  been  enlarged  so  as  to  accommodate 
70  Lecture  Students  and  48  Working  Students  ;  the  con¬ 
templated  further  large  extensions  have  already  been 
commenced. 

Students  desirous  of  having  a  thorough  theoretical  and 
practical  acquaintance  with  Technical  Chemistry,  or  who 
intend  to  adopt  Chemistry  as  a  profession,  must  devote 
at  least  three  years  to  special  study.  They  ought  to  have 
an  ordinary  school  acquaintance  with  English  Composi¬ 
tion  and  Latin,  and  must  be  proficient  in  Arithmetic  and 
the  elements  of  Algebra. 

They  are  recommended  to  adopt  the  following  curri¬ 
culum 

First  Year. — Chemistry — Course  of  Ledtures  on  Theo¬ 
retical  Chemistry  during  the  Autumn  and  Lent  Terms ; 
Chemical  Laboratory,  two  or  three  days  a  week,  during 
the  Lent  and  Summer  Terms  ;  and  the  Pradtical  Chemistry 
Class  during  the  Summer  Term.  Mathematics,  Pure  and 
Applied,  Physics  or  Geology,  French  or  German. 

Second  Year. — Chemistry  —  Second  Attendance  on 
General  Ledture  Course,  if  necessary ;  Ledtures  on  Or¬ 
ganic  Chemistry  in  the  Summer  Term.  Chemical  Labora¬ 
tory,  three  days  per  week.  Physics,  Mathematics, 
German  or  French. 

Third  Year. — Any  of  the  above-mentioned  ledtures  which 
have  not  been  attended.  Ledtures  on  Organic  Chemistry. 
Chemical  Laboratory,  four  or  five  days  per  week.  Physical 
Laboratory,  one  day  per  week. 

Special  Certificates  will  be  granted  to  those  Students 
who  pass  through  the  above  or  a  similar  curriculum,  and 
who  perform  their  work  and  pass  the  periodical  examina¬ 
tions  to  the  satisfaction  of  the  Professors;  but  these  Cer¬ 
tificates  of  Proficiency  will  only  be  given  to  such  as  can 
perform  Pradtical  Work  in  a  reliable  mannner.  Re¬ 
munerated  appointments  are  occasionally  offered  to 
efficient  Students  of  the  third  year. 


Chemistry. 

The  Laboratory  is  opened  for  Students  from  10  a.m.  to 
to  4.30  p.m,  daily,  on  Saturdays  fiom  10  to  1  only. 

The  Prospedtus  containing  full  particulars  may  be 
obtained  from  Adam  Holden,  48,  Church  St.,  Liverpool, 
price  6d. ;  or  from  the  Registrar,  University  College, 
Liverpool. 

LIVERPOOL  COLLEGE  OF  CHEMISTRY. 

Principal. — George  Tate,  Ph.D.,  F.G.S.,  F.C.S. 

The  Laboratories  are  open  daily  from  10  to  5.  Fee  for 
a  course  of  two  years’  instruction  in  General  and  Applied 
Chemistry,  Sixty  Guineas.  Evening  Courses  are  held 
during  the  Winter  Session  on  Chemistry,  Metallurgy,  and 
Physics.  A  course  of  lectures  specially  adapted  for  those 
engaged  in  Engineering  and  Iron  and  Steel  Works  will 
be  held  on  Tuesdays.  Prospectuses  containing  full  parti¬ 
culars  of  the  laboratory  and  lecture  courses  may  be  had  on 
application  at  the  College. 

UNIVERSITY  OF  DURHAM. 

COLLEGE  OF  PHYSICAL  SCIENCE, 
NEWCASTLE. 

Professor  of  Chemistry. — P.  Phillips  Bedson,  D.Sc., 
F.C.S. 

Demonstrator — Saville  Shaw. 

The^Session  will  commence  on  September  29th,  1884. 

Junior  Division. —  General  Principles  of  Chemistry. 
History  of  the  Non-Metallic  Elements.  History  of  the 
Metals  and  their  more  important  Native  and  Artificial 
Compounds.  Principles  of  Qualitative  Analysis.  Mon¬ 
days,  Wednesdays,  and  Fridays,  at  12.5  p.m.  Senior 
Division. — Organic  Chemistry.  Elements  of  Applied 
Chemistry.  Tuesdays  and  Thursdays,  at  11.  Fee,  £5  5s. 

Practical  Chemistry. — The  Laboratory  is  open  from 
10  a.m.  to  1  p.m.,  and  from  2  to  5  p.m.,  except  on  Satur¬ 
days,  when  it  closes  at  1  p.m.  Laboratory  Fees,— Students 
working  six  days  per  week,  ^5  5s.  per  term;  alternate 
days,  ^3  3s. ;  one  day  per  week,  £1  is. 

Courses  of  Study. — Students  will  be  divided  into  two 
classes: — (1)  Regular,  or  Matriculated  Students;  and 
(2)  Non-Matriculated  Students.  Regular  Students  will 
be  required  to  follow  such  a  course  of  study  in  the 
subjects  professed  in  the  College  as  will  enable  them 
to  pass  the  Examinations  for  the  title  of  Associate 
in  Physical  Science.  Non-Matriculated  Students  will 
attend  such  classes  as  they  may  seleCt.  Every  can¬ 
didate  for  admission  as  a  regular  student  must  pass 
an  examination  on  entrance,  in  reading,  writing  from 
dictation,  English  or  Latin  Grammar,  arithmetic 
(including  decimals),  and  geography.  Registered  students 
in  medicine  are  exempted  from  this  examination,  or  stu¬ 
dents  who  produce  a  certificate  of  having  passed  either 
of  the  two  following  examinations  : — 

1.  Durham  Examination  for  certificate  of  proficiency 
in  General  Education,  held  in  March  and  September. 

2.  Durham  Examination  for  Students  in  Arts  in  their 
first  year,  or  any  examination  of  a  similar  nature  that  may 
be  accepted  by  the  Council. 

Associateship  in  Physical  Science. — Every  candidate  for 
the  Associateship  in  Physical  Science  will  be  required  to 
satisfy  the  examiners  in  three,  at  least,  of  rhe  lour  sub¬ 
jects, — Mathematics,  Physics,  Chemistry,  and  Geology, — 
in  an  examination,  to  be  held  at  the  beginning  of  his 
second  year. 

The  examination  in  Chemistry  comprises : — General 
Principles  of  Chemistry.  Elements  of  Inorganic  Chemistry. 
Elements  of  Qualitative  Analysis,  including  a  Practical 
Examination. 

The  examination  in  Chemistry  for  Candidates  at  the  end 
of  their  second  year  comprises  : — Elements  of  Organic 
Chemistry  and  Applied  Chemistry.  Advanced  Qualitative 
Analysis,  including  a  Practical  Examination.  Elements 
of  Quantitative  Analys  s. 

Exhibitions. — Three  Exhibitions  of  the  value  of  £25, 
£15,  and  £10  respectively  will  be  awarded  in  October  next 
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to  Candidates  desirous  of  attending  the  first  year  course  of 
study  in  the  College. 

Candidates  must  send  their  names  to  the  Secretary,  on 
or  before  the  22nd  of  September,  and  specify,  at  the  same 
time,  the  special  subject  in  which  they  desire  to  be 
examined. 

The  examination  will  be  held  at  the  College,  and  will 
commence  on  Monday,  September  2gth. 

Two  Exhibitions  of  £15  each  will  be  awarded  at  the  next 
examination  of  “  Persons  not  members  of  the  University,” 
which  will  be  held  at  Durham  in  March  next. 

Scholarships. 

T.  Y.  Hall  Scholarship. — This  Scholarship,  of  the 
yearly  value  of  £20,  tenable  for  three  years  by  students 
attending  two  or  more  of  the  classes,  will  be  awarded  on 
the  result  of  the  first  examination  for  the  Associateship 
in  Science. 

Charles  Mather  Scholarship. — This  Scholarship,  of  the 
yearly  value  of  about  ^"40,  will  be  awarded  on  the  result 
of  the  Final  Examination  for  the  Associateship  in  Science, 
and  is  tenable  for  one  year  from  the  time  of  obtaining  the 
Associateship  in  Science,  provided  the  Scholar  continues 
his  studies  in  the  College  to  the  satisfaction  of  the 
Professors. 

Nathaniel  Clark  Scholarship. — This  Scholarship,  of  the 
value  of  ^15  for  one  year,  will  be  awarded  in  October  to 
that  student  who  shall  pass  the  First  Examination  for  the 
Associateship  in  Science,  and  who  shall  be  most  dis¬ 
tinguished  in  Chemistry  and  Geology.  The  Scholar  will 
be  required  to  attend  the  classes  of  Chemistry  and  Geology, 
so  as  to  be  qualified  to  take  those  subjects  for  the  Final 
Examination  for  the  Associateship  in  June  next. 

VICTORIA  UNIVERSITY. 

OWENS  COLLEGE,  MANCHESTER. 

Professor  and  Director  of  the  Chemical  and  Metallur¬ 
gical  Laboratories. — -H.  E.  Roscoe,  LL.D.,  Ph.D.,  F.R.S., 
F.C.S. 

Professor  of  Organic  Chemistry. — C.  Schorlemmer, 

F.R.S. 

Demonstrators  and  Assistant  Lecturers. — Watson  Smith, 
F.C.S. ,  Harry  Baker,  F.C.S. ,  Arthur  Smithells,  B.Sc., 
and  W.  Bott,  Ph.D. 

The  Session  begins  on  October  7,  1884,  and  ends  on 
June  26,  1885. 

The  instruction  is  given  by  means  of  Experimental 
Lectures  and  Tutorial  Classes.  The  Chemical  Classes 
form  part  of  the  Courses  for  Chemistry  in  the  University. 
Technological  Chemistry. 

Persons  desiring  to  attend  this  course  will  be  required 
to  enter  the  College  under  the  ordinary  conditions  of 
studentship. 

The  object  of  this  course  is  to  offer  to  students  intending 
to  devote  themselves  more  especially  to  Applied  Chemistry 
as  complete  a  training  as  the  College  can  provide  in  those 
branches  of  instruction  which  form  the  scientific  founda¬ 
tion  of  the  subject. 

The  complete  course  of  instruction  extends  over  four 
years,  and  embraces  the  following  subjects  : — 

First  Year. — Chemistry  Lectures,  Junior.  Prepara¬ 
tory: — Chemical  Laboratory,  two  days  per  week,  and 
Analytical  Chemistry  Lectures  class.  Mathematical  class, 
Section  I.  Experimental  Mechanics.  Geology  (Physio¬ 
graphy).  French  or  German.  Geometrical  Drawing 
Lectures  (evening  class).  Mechanical  Drawing,  Practical 
(evening  class). 

Second  Year. — Chemistry  Lectures,  Junior* and  Senior, 
classes.  Chemical  Laboratory,  three  days  per  week. 
Technological  Chemistry  Lectures.  Experimental  Physics 
or  Mineralogy  Lectures  and  Practical  Courses.  German 
orFrench.  Geometrical  Drawing  Lectures  (evening  class). 
Mechanical  Drawing,  Practical  (evening  class). 

*  Students  who  gain  a  place  in  the  First  or  Second  class  in  the 
annual  examinations  will  b/  excused  a  second  attendance  on  these  I 
classes. 


Third  Year. — Chemistry  Lectures,  Senior*  classes. 
Organic  Chemistry  Lectures.  Chemical  Philosophy. 
Chemical  Laboratory,  three  days  per  week.  Techno¬ 
logical  Chemistry  Lectures  (second  course).  Physical 
Laboratory,  1  day  per  week,  or  Advanced  Mineralogy 
Lectures  and  Practical  Course.  Mechanical  Drawing, 
Practical  (evening  cLss). 

Fourth  Year.— Organic  Chemistry  Lectures.*  Techno¬ 
logical  Chemistry  Lectures  (third  and  fourth  courses). 
Chemical  Laboratory,  4  days  per  weex.  Mechanical 
Drawing,  Practical  (evening  class). 

Fees. — Every  student  is  required  to  pay  on  admission 
an  entrance  fee  of  £1  is.  and  a  library  fee  of  5s.,  and  the 
fees  for  the  classes  for  which  he  enters.  As  alternative 
courses  are  in  some  instances  open  to  a  student  offering 
himself  for  the  Victoria  University  Examinations,  it  is 
not  praticable  to  give  tabular  statements  of  the  fees 
for  every  combination  of  classes.  Special  prospectuses 
may  be  obtained  at  the  office  of  the  College. 

The  aggregate  of  the  fees  in  each  year  will  vary  slightly 
according  to  the  particular  class  seleted  in  French  or 
German,  or  to  the  choice  made  in  respect  of  the  other 
alternatives  proposed. 

When  a  student  is  excused  a  second  attendance  on  any 
of  the  Chemistry  Lecture  Courses  the  fee  will  be  reduced 
accordingly. 

Certificates  will  be  granted  to  students  on  the  success- 
ul  completion  of  this  course.  Attendance  on  the  full 
course  of  four  years  is  expected  of  candidates  for  the  Certi¬ 
ficate,  but  students  may  obtain  exemption  (on  cause  shown) 
from  the  first  or  the  first  and  second  year’s  course. 
Students  so  excused  will  nevertheless  be  required  to 
undergo  examination  in  all  the  subjects  specified. 

The  Certificate  will  state  in  which  subjects  the  candi¬ 
date  has  gained  Honours,  and  in  which  he  has  merely 
satisfied  the  Examiners. 

The  following  are  some  of  the  more  important  Exhibi¬ 
tions,  &c.,  available  to  students  :  — 

Entrance  Exhibitions. 

Wellington  Exhibition  (Greek Testament),  £r$. 

Dalton  Mathematical  Exhibition,  £15.  Renewable  for  a 
second  year. 

Grammar  School  Scholarship,  £18  10s.  per  annum, 
tenable  for  three  years  ;  open  to  scholars  of  the  Manches¬ 
ter  Grammar  School  only. 

Gilchrist  Scholarships,  three  of  £50  per  annum,  tenable 
for  three  years  ;  awarded  on  the  results  of  the  Matricula¬ 
tion  Examination  of  the  University  of  London. 

Rumney  Scholarship,  £45  per  annum,  tenable  for  three 
years. 

Ramsbottom  Scholarship,  £40  per  annum,  tenable  for 
two  years. 

Crace-Calvert  Scholarship,  £25  per  annum,  tenable 
for  two  years.  The  next  competition  will  take  place 
in  June,  1886.  This  scholarship  is  open  only  to  duly 
qualified  members  of  the  Evening  Chemistry  Classes. 
Dauntesey  Medical  Scholarship,  ;£ioo. 

Fellowship. 

The  Langton  Fellowship,  £150  per  annum,  tenable  for 
three  years.  Candidates  must  have  been  students  in  the 
College  for  not  less  than  three  sessions,  and  must  during 
their  studentship  or  within  one  year  after  the  close  of  the 
same  have  obtained  a  degree  of  some  University  of  the 
United  Kingdom,  or  been  eleeffed  to  the  Associateship  of 
the  College. 

Scholarships. 

The  following  (except  the  Shakspere  Scholarship)  are 
open  to  the  competition  of  students  of  the  College  only. 

Victoria  Scholarship  (Classics),  £40 per  annum,  tenable 
for  two  years. 

Wellington  Scholarship  (Greek  Testament),  £ 20 
per  annum,  tenable  for  two  years. 

Shuttleworth  Scholarship  (Political  Economy),  £50, 
tenable  for  one  year. 
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Shakspere  Scholarship  (English  Language  and  Litera¬ 
ture),  £40  per  annum,  tenable  for  two  years. 

Bradford  History  Scholarship,  £45  per  annum,  ten¬ 
able  for  one  year,  and  renewable  for  a  second  year. 

Dalton  Chemical  Scholarships,  £50  per  annum,  ten¬ 
able  for  two  years. 

Dalton  Mathematical  Scholarships,  one  Senior  and 
one  Junior  Scholarship,  of  the  value  of  £25  each,  tenable 
for  one  year. 

Platt  Scholarships  (Physiology),  two,  one  offered 
annually,  £50  per  annum,  tenable  for  two  years. 

Heginbottom  Physical  Scholarship,  £30  per  annum, 
tenable  for  two  years. 

Ashbury  Scholarships  (Engineering),  two,  each  of 
£25  per  annum,  tenable  for  two  years. 

Prizes. 

Lee  Greek  Testament  Prizes,  one  of  £25  and  one  of 
£12  ios.  value. 

Classical  Prizes,. — Essay,  value  £5.  Junior  Class 
Prizes,  value  £5  and  £2  10s. 

Shuttleworth  History  Prize,  value  £5. 

English  Essay  and  Poem  Prizes,  each  of  the  value 

°f£5- 

Early  English  Text  Society’s  Prizes. — A  selection 
of  the  Society’s  publications  offered  to  the  competition 
of  students  in  the  Day  and  in  the  Evening  Classes 
respectively. 

New  Shakspere  Society’s  Book  Prizes. 

Cobden  Club  Book  Prizes  (Political  Economy). 

Dalton  Natural  History  Prize,  value  £15. 

Engiheering  Essay  Prize,  value  £3. 

UNIVERSITY  COLLEGE,  NOTTINGHAM. 

Professor  of  Chemistry — Frank  Clowes,  D.Sc.  Lond., 
F.I.C.,  F.C.S. 

Demonstrator — Mr.  J.  B.  Coleman,  F.C.S. 

Lecture  Courses. — A  systematic  course  of  day  lec¬ 
tures  is  delivered  on  Tuesday  and  Thursday  afternoons  a  t 
4.30  :  the  non-metals  are  treated  of  in  the  Autumn 
Term  (October  6th  to  December  20th),  the  metals  in  the 
Spring  Term  (January  igth  to  April  4th),  and  the  carbon 
compounds  in  the  Summer  Term  (April  27th  to  July  13th). 

A  course  of  evening  lectures  runs  parallel  with  the 
day  course,  being  delivered  on  Wednesday  evenings  at 
8  o’clock. 

A  leCture  class  in  connection  with  both  courses  meets 
on  Wednesday  evenings  at  7  o’clock. 

Excursions  are  conduCf&d  by  the  Professor  to  works 
where  the  technical  applications  of  chemistry  may  be  seen 
by  the  students. 

Students  may  qualify  themselves  by  attendance  at  these 
lectures  and  classes  for  the  Examinations  of  the  Univer¬ 
sities  of  London,  Cambridge,  or  Oxford :  they  may  also 
obtain  instruction  in  Chemistry  for  technical  or  other 
purposes. 

Fees. — For  the  day  lectures,  £2  ios.  for  the  session, 
and  one  guinea  for  a  term ;  for  evening  leCtures,  2s.  6d. 
per  term  ;  or  5s.  for  leCtures  and  classes. 

Practical  Chemistry . — The  chemical  laboratory  is  open 
every  day  except  Saturday  from  10  to  1  and  from  2.30  to 
5.30,  also  on  Tuesday  and  Thursday  evenings  from  7  to 
9.  Each  Student  works  independently  of  other 
Students  at  a  course  recommended  by  the  Professor. 
Instruction  is  given  in  Chemical  Analysis,  and  in  Experi¬ 
mental  and  Applied  Chemistry.  A  set  of  ordinary 
apparatus  and  reagents  and  a  private  locker  are  supplied 
free  of  charge,  for  the  safe  keeping  of  which  the  Student 
is  held  responsible;  no  extra  charge  is  made  for  the  use 
of  gas  and  water,  and  of  the  cheaper  chemicals. 

Fees. — Inclusive  fee  £15  per  session,  or  £6  6s..per 
term  ;  terminal  fee  for  day  students  for  three  hours  weekly 
20s.,  for  six  hours  35s.,  for  nine  hours  50s.,  and  ios.  extra 
for  each  additional  three  hours  per  week;  for  evening 
students  ios.  for  one  evening  per  week,  ancl  20s.  for  two 
evenings  per  week. 
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Government  Classes.  —  Under  the  direction  of  the 
Demonstrator. 

Lecture  Courses. — Inorganic  Chemistry,  Monday  even¬ 
ing;  Organic  Chemistry,  Friday  evening.  Fee,  2s.  6d.  for 
the  Session. 

Practical  Chemistry . — On  Tuesday  and  Thursday  even¬ 
ings  from  7  tog.  Fees,  one  evening  per  week,  5s.;  two 
evenings  per  week,  ios.,  for  session. 

All  classes  of  Students  are  eligible  to  attend  without 
distinction  of  sex.  In  virtue  of  the  affiliation  of  the 
University  College  to  Cambridge  University  a  suitable 
course  of  study  is  recognised  in  lieu  of  part  of  the 
ordinary  residence  at  Cambridge.  For  other  information 
Students  are  referred  to  the  College  Calendar. 

FIRTH  COLLEGE,  SHEFFIELD. 

Professor  of  Chemistry. — W.  Carleton  Williams,  B,Sc., 
F.C.S. 

Demonstrator  and  Assistant  Lecturer. — L.  T.  O’Shea, 
F.C.S. 

The  Session  will  commence  on  Tuesday,  October  7, 
1884. 

First  Year's  Course. — Chemistry  of  the  Non-Metallic 
Elements.  Monday,  Wednesday,  Friday,  from  10  to  11 
a.m.  Fee,  £3  13s.  6d. 

Second  Year's  Course.  —  Chemistry  of  Metals,  Tuesday 
and  Thursday,  from  10  to  11  a.m.  £2  2s. 

Third  Year's  Course. — Organic  Chemistry,  on  Tuesday, 
Thursday,  and  Saturday,  from  10  to  11.  Fee,  £1  ns.  6d. 
Chemical  Philosophy,  on  Saturday  at  10.  Fee,  £1  is. 

Analytical  Chemistry . — LeCture  course  by  Mr.  O’Shea. 
Friday,  11  to  12.  Sessional  fee,  £1  ns.  6d. 

Laboratory . — Working  hours  to  be  arranged  between 
Professor  and  Students. 

Sessional  Fees  for  Day  Students  :  — Six  hours  per  week, 
£4  ios. ;  Nine,  £6  ios. ;  Twelve,  £8  ;  Eighteen,  £11  4s. : 
Twenty-four,  £14  ;  Thirty,  £16  16s. ;  Thirty-six,  £19. 

Day  Students  may  not  enter  for  less  than  six  hours  a 
week.  Students  joining  the  Laboratory  at  Christmas 
will  be  charged  two-thirds  and  at  Easter  one-third  of 
the  Fees  for  the  whole  Session. 

Fees  for  short  periods  (working  thirty-six  hours  per 
week)  : — For  one  month,  £3  13s.  6d.;  two  months,  £6  6s. 

An  arrangement  has  been  entered  into  with  the  Science 
and  Art  Department,  South  Kensington,  which  will  enable 
Science  Teachers  to  work  in  the  Chemical  Laboratory  for 
two  days  a  week  on  payment  of  one- quarter  of  the  usual 
fee,  the  Department  being  willing  to  pay  the  remainder 
under  certain  conditions,  of  which  full  information  may  be 
obtained  on  application  to  the  Registrar. 

Evening  Classes. — -LeCtures,  Tuesday  and  Friday,  7  to 
8.  Laboratory  instruction,  Monday  and  Wednesday, 

6  to  g.  Sessional  Fee,  three  hours  per  week,  £2  5s.; 
six,  £4  8s. 

UNIVERSITY  COLLEGE,  DUNDEE. 

Professor. — T.  Carnelley,  D.Sc.,  F.C.S. 

Lecture  Assistant. — John  Foggie. 

The  second  session  of  the  College  will  be  opened  on 
October  8th, 1884. 

The  LeCtures  and  Laboratory  practice  in  Chemistry 
are  recognised  by  the  Royal  College  of  Physicians,  London, 
and  for  degrees  in  Science  and  Medicine  by  the  University 
of  Edinburgh. 

The  courses  are  suitable  for  the  Degrees  of  the  London 
University  and  for  the  Civil  Service  appointments,  and 
will  also  satisfy  the  requirements  of  students  in  Pharmacy, 
and  of  students  who  intend  to  become  candidates  for  the 
Associateship  of  the  Institute  of  Chemistry,  so  far  as  at¬ 
tendance  at  leCtures  on  General  and  Theoretical  Chemistry 
is  concerned. 

Lecture  Courses. 

The  objeCt  of  these  courses  will  be  (1)  to  give  systematic 
instruction  in  the  general  principles  of  the  science,  and  in¬ 
formation  regarding  the  elements  and  their  more  impor- 
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tant  compound's;  (2)  to  show  how  this  knowledge  may  be 
usefully  applied  in  the  Arts  and  Manufactures.. . 

A  course  of  instruction  in  Practical  Chemistry  in  the 
Laboratory  is  recommended  to  all  who  wish  to  obtain  a 
sound  knowledge  of  the  science,  and  the  methods  of  ap¬ 
plying  it  to  useful  purposes — the  duration  of  such  course 
depending  upon  the  special  wants  of  the  student.  The 
Professor  will  be  glad  to  give  any  information  to  intending 
students. 

First  year’s  leCture  course  :  Monday,  Wednesday,  and 
Friday,  from  10  to  11  a.m.;  fee,  £2  2s. 

Second  year’s  leCture  course  :  Tuesday,  Thursday,  and 
Saturday,  from  9  to  10  a.m.  ;  fee,  £2  2s. 

Practical  Chemistry  ( Laboratory ). 

The  aim  of  the  Laboratory  Courses  is  to  make  the 
student  practically  acquainted  with  the  science,  so  that  he 
may  conduCt  chemical  analysis  and  original  research,  and 
generally  to  fit  him  for  applying  the  science  to  the  Arts, 
Manufactures,  and  Agriculture.  The  courses  are  also 
suitable  for  students  preparing  for  their  medical  and  phar¬ 
maceutical  examinations.  A  three  months’  course  of 
Practical  Chemistry  for  the  B.Sc.,  Edinburgh,  in  the  de¬ 
partment  of  Public  Flealth,  may  be  taken  in  the  College 
Laboratory. 

The  Laboratory  will  be  open  for  students  daily  from 
9  a.m.  to  4  p.m.,  except  on  Saturdays,  when  it  will  be 
'  closed  at  1  p.m.  Each  student  on  entering  will  be 
allowed  to  arrange  his  working  hours  to  suit  his  own 
convenience,  but  will  be  required  to  keep  the  hours  when 
once  fixed. 

Sessional  Fees  for  Day  Students : — The  fees  for  both 
sessions  are— for  six  hours  per  week,  £2,  3s-  >  each  ad¬ 
ditional  hour  per  week,  10s.  6d.  Day  students  may  not 
enter  for  less  than  six  hours  a  week.  Students  joining  the 
Laboratory  during  the  second  term  will  be  charged  two- 
thirds,  and  during  the  third  term  cne-third  of  the  above 
fees.  Students  may  also  enter  for  short  periods,  working 
every  day  in  the  week  at  the  following  fees : — For  one 
month,  £2  12s.  6d. ;  for  two  months,  £5 for  three 
months,  £j  7s. 

Evening  Classes. — Courses  of  LeCtures  and  Practical 
Laboratory  instruction. 

UNIVERSITY  OF  EDINBURGH. 

Professor. — A.  Crum  Brown,  F.R.S.E. 

The  Session  will  commence  on  October  28,  1884. 

Two  degrees  in  Science  are  conferred  by  the  University 
of  Edinburgh,  viz.,  Bachelor  of  Science  (B.Sc.)  and 
DoCtor  of  Science  (D.Sc.).  Both  these  degrees  are  con¬ 
ferred  in  Physical  and  Natural  Science,  in  Public  Health, 
and  in  Engineering. 

Candidates  for  degrees  in  Physical  and  Natural  Science 
must  pass  a  preliminary  examination  in  English,  Latin, 
Arithmetic,  the  Eiements  of  Mathematics,  and  the  Ele¬ 
ments  of  Mechanics,  and  in  at  least  two  of  the  following 
subjects: — Greek,  French,  German,  Higher  Mathematics, 
Natural  Philosophy,  Logic,  and  Moral  Philosophy. 

The  First  B.Sc.  Examination  embraces  Mathematics, 
Natural  Philosophy,  Chemistry,  Zoology,  including  Com¬ 
parative  Anatomy,  and  Botany.  The  Second  B.Sc. 
Examination  the  Higher  Higher  Mathematics,  Natural 
Philosophy,  Experimental  Physics,  Chemistry,  Zoology, 
Botany,  Physiology,  and  Geology. 

The  D.Sc.  Examination  embraces  Mathematics,  Applied 
Mathematics,  Experimental  Physics,  Practical  Astronomy, 
Chemistry,  Zoology  and  Comparative  Anatomy,  Animal 
Physiology,  Botany,  and  Geology,  including  Palaeontology 
and  Mineralogy. 

ANDERSON’S  COLLEGE,  GLASGOW. 
Professor  of  Chemistry. — William  Dittmar,  F.R.S.E. 
Chief  Assistant. — John  M'Arthur. 

Laboratory  Assistants. — James  B.  M'Arihurand  Robert 
Anderson.  / 

junior  Assistants. — Archibald  Klingand  Alex.  Lamb. 


A  Course  of  100  Experimental  LeCtures  on  Chemistry  • 
Daily,  Saturdays  excepted, from  10.15  to  11. 15, commencing 
on  Wednesday,  Oft.  29th.  The  LeCtures  up  to  the  en^ 
of  the  year  are  devoted  to  an  Elementary  Exposition 
of  the  Philosophy  and  the  Methods  of  the  Science,  as 
illustrated  by  the  History  of  the  Non-metallic  Elements- 
The  rest  of  the  Session  is  divided  between  the  Chemistry 
of  the  Metals  and  Organic  Chemistry,  select  chapters. 

In  addition  to  occasional  extemporised  examinations 
during  class  hours,  five  written  examinations  are  held 
during  the  Session,  on  Saturdays  from  10  to  1. 

The  Laboratory  is  open  daily  (Saturdays  excepted)  during 
the  Winter  Session  from  10  to  5,  during  Summer  from  9.30 
to  5.  Advanced  students  may  obtain  permission  to 
work  privately  on  Saturdays  also  until  1  p.m.  I  he 
teaching  is  conducted  on  the  tutorial  system,  each 
student  working  by  himself,  at  a  separate  place,  and  on 
his  own  subject.  Hence  students  of  any  grade  of 
advancement  may  enter  at  any  time,  and  the  courses  of 
instruction  can  be  adapted  to  the  special  requirements  of 
the  individual.  Original  research  is  not  forgotten,  but 
Mr.  Dittmar  makes  it  a  strict  rule  not  to  use  his  students 
as  his  private  assistants  in  connection  with  his  own  in¬ 
vestigations,  and  to  rather  discourage  original  research 
with  students  who  have  not  yet  obtained  a  sufficient 
mastery  of  all  the  practically  important  methods  of 
chemical  analysis  and  of  preparative  chemistry..  Fee 
per  month,  £2  2s. ;  due  in  advance.  For  any  period  of 
six  months  or  more,  if  paid  in  advance,  at  the  late  of 
£1  15s.  per  month.  The  fees  include  the  use  of  all  the 
ordinary  reagents,  and  of  the  resources  of  the  laboratory 
generally  ;  but  the  student  has  to  find  his  own  small 
apparatus  (test-tubes,  beakers,  &c.),  and  also  a  few  of  the 
more  expensive  reagents — e.g.,  chloride  of  platinum, 
nitrate  of  silver,  molybdate  of  ammonia. 

Of  the  several  duties  which  the  prestige  and  traditions 
of  this  Chair  impose  upon  its  occupant,  the  first  and 
foremost  is  to  offer  to  young  men,  of  even  limited 
means,  the  opportunity  of  receiving  a  training  in  chem¬ 
istry  sufficient  to  prepare  them  fully  for  positions  in 
chemical  works,  or  as  professional  chemists. 

A  special  Practical  Class  for  Medical  Students,  meeting 
twice  a  week  for  two  hours  each  time,  is  conducted  during 
the  Summer  Session.  Fee,  including  all  expenses,  £2  2s. 

The  Evening  Department  opens  on  the  3rd  of  October. 

THE 

“YOUNG”  CHAIR  OF  TECHNICAL  CHEMISTRY, 
ANDERSON’S  COLLEGE. 

Professor. — Edmund  J.  Mills,  D.Sc.  (Lond.),  F.R.S. 

Assistant.- — Mr.  C.  Ellis. 

This  Chair  has  for  its  objeCt  the  instruction  of  Students 
in  Chemistry  as  applied  to  the  various  branches  of  indus¬ 
try  in  Chemical  and  other  works,  Metallurgy,  Agriculture, 
See. 

Lectures.  — Principal  Course.—  A  Course  of  Twenty-five 
Lectures  will  be  delivered  on  Mondays,  Tuesdays,  and 
Wednesdays,  at  10  a.m.,  commencing  on  November  3rd. 
The  LeCtures  will  be  illustrated  with  Experiments,  Dia¬ 
grams,  and  Models,  as  well  as  by  the  aCtual  Inspection  of 
Manufacturing  Processes  ;  and  the  progress  of  the  Students 
will  be  tested  by  periodical  Examinations.  The  earlier 
LeCtures  will  have  reference  to  units  of  weight  and  mea¬ 
sure,  to  the  calculations  necessitated  by  Chemical  opera¬ 
tions,  and  to  the  nature  and  laws  both  of  the  Chemical 
process  and  its  results,  as  illustrated  in  Chemical  Tech¬ 
nology. 

Fee  for  the  Course,  One  Guinea. 

Subsidiary  Course. — A  subsequent  Course  of  Thirty 
LeCtures  will  be  delivered  on  Mondays,  Tuesdays, 
and  Wednesdays,  at  10  a.m.  These  LeCtures  are 
more  particularly  intended  for  Dyers,  Colour  Manufactu¬ 
rers,  Brewers  and  Distillers,  Tar  Rectifiers, .  Drysaltery, 
and  others  interested  in  a  knowledge  of  I  echnieal  Organic 
Chemistry. 
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Fee  for  the  Course,  Two  Guineas. 

Evening  Courses. — There  will  be  special  Evening  course 
of  twenty-five  lectures  on  Oils,  Paints,  and  Varnishes. 
Other  Courses  of  Lectures  and  Practical  Courses  will  be 
arranged. 

Laboratories. — The  Laboratories  are  open  daily  from 
10  to  4,  and  on  Saturday  from  10  to  1  o’clock  for  pradtical 
working  by  the  Students,  under  the  superintendence  of 
the  Professor  and  his  Assistants. 

The  Fee  for  attending  the  Laboratories  is  £20  per 
Session  of  Nine  Months,  £14  10s.  foraSix  Months,  £7  10s. 
for  Three  Months,  or  £2  10s.  per  month. 

Students  must  have  a  fair  acquaintance  with  elementary 
Chemistry. 

The  New  Laboratory  Buildings  comprise  four  stories, 
with  a  ledture  room  in  the  rear,  and  are  exclusively 
devoted  to  the  purposes  of  this  Chair. 

The  Trustees,  having  had  under  consideration  the  re¬ 
quirements  of  Inventors,  Patentees,  and  others  whose 
investigations  require  isolation  and  privacy,  as  well  as 
professional  advice,  have  included  in  the  arrangements  Five 
Private  Laboratories.  Eledtric  Cable  has  been  laid  to 
these  laboratories  for  the  supply,  if  required,  of  adequate 
power. 

Library. — A  Students’  Library  Society  was  founded  in 
1875.  Its  objedts  are  to  provide  a  colledtior.  of  standard 
chemical  works,  and  to  maintain  a  regular  supply  of  che¬ 
mical  journals.  A  large  number  of  works  have  already 
been  purchased  or  bestowed,  and  nine  journals  are 
received.  Annual  subscription,  Half-a-crown. 

QUEEN’S  COLLEGE,  BELFAST. 

Professor.- — E.  A.  Letts,  Ph.D.,  F.R.S.E.,  F.C.S. 

The  Session  begins  Odtober  21st. 

I. — Chemistry . — The  ledtures  are  delivered  at  3  p.m., 
on  the  first  five  days  of  each  week  until  the  beginning 
of  April,  and  on  two  days  of  each  week  after  May  1st. 
The  course  is  divided  into  three  parts  : — (1)  Chemical 
Philosophy;  (2)  Inorganic  Chemistry;  (3)  Organic 
Chemistry. 

II.  — Advanced  and  Organic  Chemistry . — Ledtures  on 
these  subjedts  are  given  from  the  beginning  of  the 
Session,  on  Tuesdays  and  Thursdays,  at  10  a.m.,  until 
the  beginning  of  April,  and  on  the  same  days  at  3  p.m., 
after  May  1st. 

HI. — Practical  Chemistry  .-—In  this  course  the  Students 
are  instrudted  in  the  general  methods  of  condudting 
Chemical  Analyses. 

IV.— Laboratory  Pupils.— The  Chemical  Laboratory 
is  open  from  November  until  the  beginning  of  April,  and 
from  May  1st  until  the  middle  of  July,  on  the  first  five^ 
days  of  the  week,  from  10  a.m.  until  4  p.m.  The  course  of 
instrudtion  is  under  the  diredtion  of  the  Professor  of 
Chemistry,  and  of  the  Chemical  Assistant.  Students  are 
admitted  as  working  pupils  on  payment  of  a  fee  of  £5 
for  the  first  period,  or  of  £2  10s.  for  the  second  period  (or 
for  a  single  term). 

QUEEN’S  COLLEGE,  CORK. 

Professor. — Maxwell  Simpson,  D.Sc.,  M.D.,  F.R.S.,  &c. 
The  Session  begins  Odtober  21st.  The  Chemistry 
Classes  are  held  on  Mondays,  Wednesdays,  and  Fridays. 

The  Course  is  divided  into  Inorganic  and  Organic 
Chemistry. 

In  the  first  part  are  discussed  the  Laws  of  Combination 
and  Affinity,  Molecular  Chemistry  and  Crystallography, 
and  the  History  of  the  Non-Metallic  ahd  Metallic  sub¬ 
stances. 

In  the  Organic  portion  of  the  Course  will  be  considered 
the  subjedts  of  Organic  Analysis,  Organic  Series,  Com¬ 
pound  Radicals  and  Types,  Metamorphosis  of  Organic 
Bodies,  History  of  Special  Animal  and  Vegetable  Bodies. 

In  treating  of  the  Laws  of  Chemistry,  and  the  History 
of  Inorganic  and  Organic  Bodies  those  points  will  be 
chiefly  dwelt  upon  which  have  a  pradtical  bearing  in  the 
Arts,  Medicine,  Engineering,  and  Agriculture.  Thence, 
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during  the  Course,  attention  will  be  diredted  to  the  appli¬ 
cation  of  Chemistry  to  Medicine  and  Physiology,  to 
Metallurgic  Operations,  Chemical  Manufactures,  Building 
Materials,  Soils,  and  Manures. 

Fee. — For  each  Sessional  Course,  £2.  Each  subsequent 
Course  in  Medicine,  £1. 

The  Chemical  Laboratory  is  open  daily  except  on 
Saturdays,  from  10  to  4  o’clock,  under  the  Superintendence 
of  the  Professor,  to  Students  desirous  of  prosecuting  an 
extended  course  of  qualitative  and  quantitative  analysis, 
and  for  the  purpose  of  original  investigation  in  connection 
with  the  Arts,  or  in  the  higher  departments  of  Scientific 
Chemistry. 

UNIVERSITY  OF  DUBLIN. 

Trinity  College. 

Professor  of  Chemistry. — J.  Emerson  Reynolds,  M.D., 
F.R.S. 

Senior  Assistant  and  Demonstrator. — William  Early, 
F.I.C. 

The  professor  of  chemistry  lectures  on  Elementary 
Chemistry  during  the  whole  of  Michaelmas  and  Hilary 
Terms,  on  the  Non-Metals  and  Metals;  and  the  students 
repeat  in  the  Laboratories  many  of  the  experiments  shown 
at  lecture. 

The  advanced  course  consists  chiefly  of  Laboratory 
instruction  in  qualitative  analysis  (including  spectrum 
analysis)  commencing  in  Michaelmas  Term,  about 
November  1st.  Volumetric  and  gravimetric  analysis, 
commencing  in  Hilary  Term.  Organic  preparations  and 
analysis,  commencing  in  Trinity  Term. 

Professor  Reynolds  ledtures  on  Organic  Chemistry 
during  Trinity  Term.  In  the  main  Laboratory  facilities 
are  afforded  for  the  prosecution  of  experimental  researches. 

ROYAL  COLLEGE  OF  SCIENCE  FOR  IRELAND, 
Stephen’s  Green,  Dublin. 

Professor  of  Practical  and  Theoretical  Chemistry. — W. 
Noel  Hartley,  F.C.S. 

The  Session  commences  on  Monday,  October  6,  1884. 

The  instruction  comprises  courses  of  Lectures  on  Gene¬ 
ral,  Applied,  and  Analytical  Chemistry,  and  also  a  course 
of  Ledtures  on  Metallurgy. 

The  Chemical  and  Metallurgical  Laboratories,  under 
the  direction  of  Mr.  Hartley,  are  open  every  week-day 
during  the  Session,  except  Saturday.  Instruction  is  given 
in  the  different  branches  of  Analytical  Chemistry,  in¬ 
cluding  Assaying,  and  in  the  methods  for  performing 
Chemical  Research.  Fee,  for  the  Session  of  nine  months” 
£12  ;  or  for  three  months,  £5  ;  or  for  one  month,  £2. 

There  are  four  Royal  Scholarships  of  the  value  of  £50 
each  yearly,  with  Free  Education,  including  Laboratory 
Instruction,  tenable  for  two  years  ;  two  become  vacant 
each  year;  they  are  given  to  Students  who  have  been  a 
year  in  the  College.  There  are  also  nine  Exhibitions 
attached  to  the  College,  of  the  yearly  value  of  ^50  each, 
with  Free  Education,  including  Laboratory  Instruction, 
tenable  for  three  years ;  three  become  vacant  each 
year. 

A  Diploma  of  Associate  of  the  College  is  granted  at 
the  end  of  the  three  years’  course. 

Evening  Classes.  —  Systematic  Courses  of  Evening 
Lectures  are  given  by  most  of  the  Professors  throughout 
the  Session. 


CHEMICAL  LECTURES,  CLASSES,  AND 
LABORATORY  INSTRUCTION. 


City  and  Guilds  of  London  Institute  for  the 
Advancement  of  Technical  Education,  Technical 
College,  Finsbury.— Professor,  H.  E.  Armstrong,  Ph.D., 
F.R.S.  The  College  fulfils  the  functions  of  a  finishing 
technical  school  for  those  entering  industrial  life  at  a 
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comparatively  early  age;  of  a  supplementary  school  for 
those  already  engaged  in  the  factory  or  workshop  ;  and  of 
a  preparatory  school  for  the  Central  Institution.  It  is 
under  the  general  direction  of  the  Principal  or  Superinten¬ 
dent  of  Studies.  At  the  head  of  each  Department  is  a 
Professor,  who  is  assisted  by  one  or  more  Demonstrators; 
and  besides  these  there  are  Lecturers  and  Teachers  for 
instruction  in  special  subjects :  Skilled  Artizans  are 
employed  in  the  Workshops  for  the  guidance  of  the 
Students.  The  Session  is  divided  into  three  terms : — 
The  Winter  term  commences  on  Monday,  October  6th, 
and  ends  on  December  19th;  the  Spring  term  commences 
on  the  second  Monday  in  January,  and  ends  about  the 
21st  of  March  ;  the  Summer  term  commences  about  the 
15th  of  April  and  ends  about  July  16th,  the  evening 
classes  terminating  in  June.  An  examination  for  the 
admission  of  Students  will  be  held  at  the  College  at 
10  o’clock  on  Thursday,  October  2nd,  1884,  and  the  work 
of  the  Session  will  commence  on  Monday,  October  6th. 
The  instruction  consists  of  Day  and  Evening  Classes  and 
Laboratory  Instruction. 

City  of  London  College. — Professor,  Dr.  A.  B. 
Griffiths,  F.C.S.,  &c.  A  course  of  about  35  Lectures  on 
Metallurgy,  Metallurgical  Chemistry,  and  Assaying,  will 
be  delivered  every  Friday  evening  from  7  to  8,  commenc¬ 
ing  on  October  3rd.  The  lectures  will  comprise  the 
following  subjects  Processes  used  in  the  Extraction 
(by  dry  and  wet  methods)  of  all  the  important  Metals. 
Materials  used  in  the  construction  of  Furnaces,  Crucibles, 
Retorts,  &c.  Fuel,  Calorific  Power,  Coking  and  Coking- 
Ovens.  Assaying  of  Metals  and  Alloys.  Machinery  and 
appliances  used  in  Metallurgical  operations.  Composi¬ 
tion  of  Slags.  Hot  and  Cold  Blast,  &c.  This  course 
will  meet  the  requirements  of  those  students  competing 
for  Whitworth  Scholarships,  Science  Department  and 
other  examinations.  It  is  a  course  most  useful  for  stu¬ 
dents  desirous  of  following  the  Chemical  Profession. 
Prospectuses  and  further  details  on  application  to  the 
Secretary  of  the  College.  White  Street,  Moorfields,  E.C., 
or  to  Dr.  Griffiths,  The  Heath,  Bromsgrove. 

Birkbeck  Literary  and  Scientific  Institution, 
Bream's  Buildings,  Chancery  Lane. — Organic  Chem¬ 
istry  :  A  course  of  30  Lectures,  beginning  on  October  7th, 
at  7  p.m.,  by  Mr.  H.  Chapman  Jones.  Also  a  class  for 
Practical  Work,  conducted  by  Mr,  Chapman  Jones,  will 
meet  in  the  Laboratory  of  the  Institution  at  8  p.m.  on 
October  7th.  Photography  :  A  course  of  30  Lectures,  with 
Demonstrations  on  the  Theory  and  Practice  of  Photo¬ 
graphy,  by  Mr.  PI.  Chapman  Jones,  beginning  at  7  p.m., 
on  October  1st.  Inorganic  Chemistry  :  A  course  of  30 
lectures  to  Elementary  Students,  beginning  on  October 
7th,  and  a  similar  course  to  Advanced  Students,  begin¬ 
ning  on  October  12th,  by  Mr.  George  Chaloner.  Classes 
for  Practical  Chemistry  and  Analysis  on  Tuesday  and 
Saturday  evenings,  beginning  on  October  7th,  conducted 
by  Mr.  George  Chaloner. 

Crystal  Palace  Company’s  School  of  Art,  Science, 
and  Literature.  School  of  Practical  Engineering. 
Principal — Mr.  J.  W.  Wilson,  Memb.  Inst.  C.E. — This 
school  was  established  with  the  purpose  of  affording  to 
Students  of  Civil  or  of  Mechanical  Engineering  the  ad¬ 
vantage  of  thorough  pradtical  instruction  in  the  rudiments 
of  either  profession,  and  in  the  manipulation  of  materials. 
The  leading  objedt  is  to  prepare  Students,  by  systematic 
practical  instruction,  for  professional  articles,  so  that  on 
entering  an  Engineer’s  office  or  worxs  the  pupil  may  at 
once  be  useful  to  his  Principal,  and  enabled  to  take  ad¬ 
vantage  of  the  opportunities  for  learning  open  to  him, 
because  he  has  mastered  the  elementary  details  of  the 
profession.  The  school  is  also  available  for  Students  al¬ 
ready  articled,  who  desire  instruction  in  either  the  offices 
or  shops.  The  Colonial  Sedtion  is  designed  particularly 
for  gentlemen  who  are  going  to  the  Colonies  or  abroad, 
as  explorers  or  settlers.  The  objedt  proposed  is  to  afford 
them  so  much  practical  knowledge  of  scientific  and  me¬ 
chanical  work  and  expedients  as  shall  enable  them  best  [ 
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to  utilise  the  means  at  their  disposal,  especially  when 
entirely  dependent  on  their  own  resources. 

Ladies'  Division. — The  School  was  established  to  utilise 
the  valuable  Courts  and  Colledtions  of  the  Crystal  Palace 
for  the  purposes  of  instrudtion  in  Art,  Science,  Lite¬ 
rature,  &c.,  so  that  education  of  the  highest  class  might 
be  afforded  under  most  advantageous  conditions.  The 
system  of  tuition  is,  for  some  subjedts,  in  the  manner 
of  private  tutorial  instruction  by  the  best  masters,  but 
other  subjedts  are  taught  on  the  University  method,  in 
accordance  with  the  regulations  laid  down  by  the  Syndicate 
of  the  University  of  Cambridge,  by  whom  some  of  the 
ledtures  and  classes  are  condudled.  A  student  may  take 
lessons  in  one  or  several  studies  at  option.  The  School 
is  a  centre  for  both  the  University  of  Oxford  and  the  Uni¬ 
versity  of  Cambridge  Local  Examinations,  the  Oxford  Ex- 
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aminaiion  for  Women,  and  for  the  , Cambridge  Higher 
Local  Examination.  The  following  examinations  will  be 
holden  in  the  Ladies’  Division  during  1883-84: — Cambridge 
Local,  December,  1884;  Oxford  Local  and  Oxford  Exami¬ 
nation  for  Women,  June,  1885  ;  Cambridge  Higher  Ex¬ 
amination,  June,  1885.  The  session  opens  on  October  1. 

Dental  Hospital,  London. — Prof.  A.  K.  Huntington. 
Course  of  Lectures  on  Metallurgy  in  its  Application  to 
Dental  Purposes. 

New  Central  School  of  Chemistry  and  Pharmacy, 
173,  Marylebone  Road,  London. — Mr.  A.  P.  Luff,  F.I.C., 
F.C.S.,  and  Mr.  J.  Woodland,  F.C.S.,  M.P.S.  In  addition 
to  the  usual  Chemical  studies,  Special  Instruction  Classes 
are  held  for  Students  of  Medicine. 

South  London  School  of  Chemistry,  325,  Ken- 
nington  Road. — Dr.  John  Muter,  F.C.S.  Daily,  at  10  a. m. 
Lectures  on  Theoretical  Chemistry,  and  Junior  and 
Senior  Course  of  Practical  Chemistry. 

St.  John’s  Training  College,  Battersea.— Both  The¬ 
oretical  and  Practical  Chemistry  form  part  of  the  curriculum 
of  the  College.  Lecturer  and  Director  of  the  Laboratory, 
Alfred  Senier,  M.D.,  F.I.C.,  F.C.S. 

The  Westminster  College  of  Chemistry  and 
Pharmacy,  Trinity  Square,  S.E.— Messrs.  Wills  and 
Wootton.  Daily,  at  g  a.m.  Theoretical  and  Practical 
Chemistry.  Also  Evening  Classes,  at  7. 

School  of  Pharmacy  of  the  Pharmaceutical  So¬ 
ciety  of  Great  Britain,  17,  Bloomsbury  Square. — -The 
school  opens  on  Wednesday,  the  1st  of  October.  Lectures 
on  Chemistry  and  Pharmacy,  by  Professor  Redwood, 
assisted  by  Mr.  Wyndham  R.  Dunstan,  F.C.S.,  on  Mon¬ 
day,  Tuesday,  and  Wednesday  mornings,  at  g  a.m.  The 
Laboratories  for  Practical  Instruction  in  Chemistry  as  ap¬ 
plied  to  Pharmacy,  &c.,  under  the  direction  of  Prof.  Attfield, 
assisted  by  Mr.  F.  W.  Short,  and  Mr.  Eastes, 
will  be  open  daily  at  10  a.m.  throughout  the  Session. 
They  are  fitted  up  with  every  convenience  for  the  study  of 
the  principles  of  Chemistry  by  personal  experiment.  They 
are  specially  designed  for  the  student  of  Pharmacy,  but  are 
equally  well  adapted  for  the  acquirement  of  a  knowledge 
of  Chemistry  in  its  application  to  Medicine,  Manufactures, 
Analysis,  or  Original  Research.  There  is  no  general  class 
for  simultaneous  instrution,  each  student  following  an  in¬ 
dependent  course  of  study  always  determined  by  his 
previous  knowledge  ;  pupils  can  therefore  enter  for  any 
period  at  any  date.  Fees  for  the  Leftures,  One  Course 
^3  3s. ;  an  entire  Session — Two  Courses,  £443.;  Perpet¬ 
ual  Admission,  £5  5s  ;  for  Pradical  Chemistry,  xo  months, 
12  to  25  guineas,  according  to  hours  of  attendance. 
Council  Prizes. — At  the  end  of  each  of  the  five  months 
Courses  of  Letures  on  Chemistry  and  Pharmacy,  and 
Botany  and  Materia  Medica,  a  Bronze  Medal  and  Certifi¬ 
cates  of  Merit,  and  at  the  close  of  the  Session  (ten 
months)  a  Silver  Medal  and  Certificates  of  Honour  and 
Merit,  are  offered  for  competition  by  the  Council.  In  the 
Class  of  Pradical  Chemistry,  a  Silver  Medal,  two  Bronze 
Medals,  and  Certificates  of  Honour  and  Merit,  offered  by 
the  Council,  are  competed  for  at  the  end  of  the  Session. 

Onslow  College  of  Science,  183,  Kings  Road, 
Chelsea,  S.W. — Letures  and  Laboratorjr  instrution  in 
Chemistry  and  Pharmacy.  Special  Evening  Classes  in 
Inorganic  and  Organic  Chemistry,  &c.  The  Chemical 
and  Metallurgical  Laboratories  are  open  every  day  and 
evening  for  pratical  work.  Principal,  Mr.  W.  H.  Martin. 


Birmingham. — Queen’s  College. — In  connetion  with 
this  College  the  Chemistry  Letures  are  given  at  Mason 
Science  College,  by  Prof.  W.  A.  Tilden. 

Bristol  Medical  School.— Mr.  T.  Coomber,  F.C.S. 

Derby  Central  School  of  Science.  —  Evening 
Letures  and  Pratical  Laboratory  Instrution,  com¬ 
mencing  September  2g.  Physics  and  Mathematics — H. 
Barfield,  D.Sc.  Chemistry — L.  Archbutt,  F.C.S. 

Institute  of  Chemical  Technology,  Hackins  Hey, 
Liverpool.— Principal,  Mr,  A.  Norman  Tate,  F.I.C.  The 
course  of  instrution  is  intended  more  especially  for 
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students  who  wish  to  gain  a  knowledge  of  chemistry  and 
the  allied  sciences  in  their  relation  to  industrial  and  com" 
mercial  pursuits,  and  embraces  a  thorough  preliminary 
course  of  theoretical  chemistry  and  pratical  laboratory 
work,  followed  by  instrution  in  chemical  technology  fitted 
to  the  requirements  of  each  pupil.  In  addition  to  these 
chemical  studies,  students  who  desire  it  can  enter  upon 
a  special  course  calculated  to  afford  them  knowledge 
useful  in  the  eretion  and  arrangement  of  manufatories 
and  plant,  and  constrution  of  apparatus.  Fee:  Fifty 
guineas  per  annum,  with  extra  fee  according  to  circnm- 
stances  for  the  special  course. 

Leeds  School  of  Medicine.— Prof.  T.  E  Thorne 
Ph.D.,  F.R.S.  1  ’ 

Queenwood  College,  near  Stockbridge,  Hants. — Dr. 
H.  Wilson  Hake,  F.C.S.,  F.I.C.  Letures  on  Inorganic 
Chemistry  and  Physics  and  Laboratory  Instrution. 

Salford  Working  Men’s  College,  Evening  Classes. 
—Teacher  of  Chemistry,  Mr.  G.  H.  Hurst.  Letures  on 
Organic  and  Inorganic  Chemistry  and  pratical  laboratory 
instrution. 

Sheffield  Borough  Analysts’  Laboratory,  i, 
Surrey  Street. —Mr.  A.  H.  Allen,  F.C.S.  Day  and 

Evening  Classes.  - 

University  of  Aberdeen. — Mr.  J.  S.  Brazier,  F.C.S. 
School  of  Medicine,  Surgeon’s  Hall,  Edinburgh. — - 
Dr.  Stevenson  Macadam,  F.R.S.E.,  Mr.  Falconer  King, 
Mr.  Ivison  Macadam,  and  Mr.  Drinkwater. 

Edinburgh  School  of  Pharmacy  and  Chemistry. _ 

The  instrution  qualifies  for  graduation  in  Medicine  and 
Science  in  the  University  of  Edinburgh  and  other  Exa¬ 
mining  Boards.  Dr.  Stewart  gives  instrution  to  Phar¬ 
maceutical  Students  in  the  B.  P.  tests.  Day  and  Evening 
Classes. 

Edinburgh  School  of  Medicine,  41,  Chambers  St.— 
Dr.  Drinkwater,  F.C.S.— The  instrution  here  qualifies 
for  all  Medical  Boards,  Edinburgh  University,  London 
University,  &c.  Day  and  Evening  Classes. 

Minto  House  Medical  School,  Chambers  Street, 
Edinburgh.— Mr.  J.  Falconer  King,  F.I.C.,  F.C.s! 
Letures  and  Classes. 

New  Veterinary  College,  Leith  Walk,  Edin¬ 
burgh. — Dr.  Stevenson  Macadam. 

Science  Schools,  Falkirk.— Mr.  Andrew  Wilson  and 
Assistants.  Day  and  Evening  Classes  in  Theoretical 
and  Pratical  Chemistry  and  Metallurgy. 

Glasgow  University. — Prof.  J.  Ferguson. 

Glasgow  Veterinary  College. — Professor  Cooke. 
College  of  Science  and  Arts,  Glasgow. — Mr.  A. 
Humboldt  Sexton.  Day  and  Evening  Classes. 

School  of  Chemistry,  138,  Bath  Street,  Glasgow.— 
Dr.  Wallace,  Mr.  Tatlock,  and  Dr.  Clark.  Day  and 
Evening  Classes. 

Chemical  Laboratory,  180,  West  Regent  Street, 
Glasgow. — Dr.  Milne.  Day  and  Evening  Classes. 


Queen’s  College,  Galway. — Dr.  T.  H.  Rowney. 
Royal  College  of  Surgeons  in  Ireland. — Dr.  C.  A. 
Cameron,  F.I.C.  The  Laboratories  of  the  College  are 
provided  with  every  appliance  for  the  study  of  Chemistry, 
especially  in  its  application  to  Medicine,  Hygiene,  and 
Pharmacy. 

Dublin,  Carmichael  College  of  Medicine. — Dr.  C. 
R.  C.  Tichborne. 

Dublin,  Catholic  University. — Dr.  Campbell. 
Dublin,  Dr.  Steevens’s  Hospital  and  Medical 
College. — Mr.  McHugh. 

Mechanics’  Institute,  Abbey  Street,  Dublin. — Mr. 
Clement  J.  Leaper. 


Electrolysis  Applied  to  the  Analysis  of  Red  Wine. 
— L.  Monrad  Krohn. — The  electrolysis  of  a  red  wine, 
joined  to  the  microscepic  examination  of  the  deposit 
formed  is,  according  to  the  author,  a  certain  means  of  de¬ 
tecting  if  the  colouration  of  the  sample  is  natural. — J ourn . 
de  Phar.  et  de  Chimie. 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Cosmos  les  Mondes. 

No.  16,  August  16,  1884. 

What  is  to  be  done  during  Epidemics  of  Cholera  ? 
— Thomasi  Crudeli. — The  author  pronounces  it  pradtically 
impossible  to  guard  against  the  invasions  of  epidemics  by 
cordons,  quarantines,  and  fumigations,  and  recommends 
sanitary  reform.  He  proposes  that  the  clothing  of  the 
sick  should  be  disinfected  by  steeping  in  water  containing 
o*2  per  cent  of  mercuric  chloride, — a  precaution  which  he 
found  satisfactory  at  Palermo  during  the  epidemic  of  1866. 

No.  17,  August  23,  1884. 

Petroleum  Industry  in  the  Caucasus. — Translated 
from  Engineering. 

Determination  of  Nitric  Acid  as  Cinchonamine 
Nitrate, — M.  Arnaud. — Already  inserted. 


Journal  de  Pharmacie  et  de  Chemie. 

Series  5,  Vol.  ix.,  March,  1884. 

Researches  on  the  Alkaline  Sulphites. — M.  Berthelot. 

Pyrogenous  Decomposition  of  Potassium  Sulphite. 
— M.  Berthelot. 

On  the  Metasulphites.— M.  Berthelot. 

Examination  and  Analysis  of  Two  Samples  of 
Wine  from  Cochin  China.  —  M.  Sambuc. — These  wines 
are  obtained  from  the  fruit  of  a  tuberous-rooted  vine,  the 
stem  of  which  dies  down  annually  in  November  and 
shoots  out  again  in  March.  The  acidity  of  the  wines  is 
high,  and  the  proportion  of  alcohol  low. 

The  Danger  of  the  Use  of  Badly  Vulcanised  Caout¬ 
chouc  Tubes  in  Certain  Chemical  Operations. — M. 
Limousin. — The  presence  of  sulphur  and  of  antimony  sul¬ 
phide  is  especially  dangerous  in  the  preparation  of  oxygen 
gas. 

On  Meat-Powders. — M.  Yvon. — This  paper  does  not 
admit  of  useful  abstraction. 


OWENS  COLLEGE  (VICTORIA 

V/  UNIVERSITY),  MANCHESTER. 


SESSION  1884-5. 

I.  DEPARTMENT  of  ARTS  and  LAW. 

II.  DEPARTMENT  of  SCIENCE  and  ENGINEERING. 

Candidates  for  Admission  in  these  Departments  must  not  be  under 

14  years  of  age,  and  those  under  16  will  be  required  to  pass  an  Entrance 
Examination  in  English,  Arithmetic,  and  Elementary  Latin,  to  be 
held  on  the  3rd  OCTOBER. 

III.  DEPARTMENT  of  MEDICINE  and  SURGERY  and  of 
DENTAL  SURGERY. 

Students  are  required,  before  entering,  to  have  passed  either  the 
Entrance  Examination  in  Arts,  or  the  Preliminary  Examination  in 
the  Vidtoria  Uniiersity,  or  some  other  of  the  Preliminary  Examin¬ 
ations  prescribed  by  the  General  Medical  Council. 

IV.  DEPARTMENT  forWOMEN  (223,  Brunswick-street). 

The  SESSION  in  Departments  I.,  II.,  and  IV.,  will  commence  on 
the  7th,  and  in  III.,  on  the  1st  OCTOBER. 

V.  EVENING  CLASSES. 

The  SESSION  will  commence  on  the  13th  OCTOBER.  New 
Students  will  be  admitted  on  the  8th,  gth,  and  loth  Odtober,  between 
6.30  and  9  p.m. 

ENTRANCE  EXHIBITIONS  and  SCHOLARSHIPS  are  offered 
to  be  Competed  for  by  Male  Students  in  Classics,  Greek,  Testament, 
Mathematics,  English,  and  History;  and  also  a  DAUNTESEY 
MEDICAL  SCHOLARSHIP,  value  £ 100 .  FOUR  SCHOLAR¬ 
SHIPS  of  the  value  of  £20  per  annum,  tenable  for  three  years,  in  the 
Department  for  Women,  have  also  been  founded,  of  which  two  are 
open  to  general  competition,  and  two  may  be  competed  for  only  by 
Pupils  in  the  Manchester  High  School  for  Girls. 

Prospedtuses  of  the  several  Departments  may  be  obtained  at  Mr. 
Cornish’s,  Piccadilly,  Manchester,  and  they  will  be  forwarded  from 
the  College  on  application.  -> 

J.  HOLME  NICHOLSON,  Registrar. 

(CARBONATE  OF  AMMONIA  from  Amino¬ 
va  niacal  Liquor, — Dr.  giedler’s  Patent  process.  For  Royalty  and 
particulars  apply  to  J.  Berger  Spence  and  Co.,  Manchester. 


f  Chemical  News, 
t  Sept.  19,  1884. 


OP  HE  MASON  COLLEGE,  BIRMINGHAM. 

T  SESSION  1884-85. 


FACULTIES  OF  SCIENCE  AND  ARTS. 


The  SESSION  will  commence  on  FRIDAY,  the  3rd  of  OCTOBER 
NEXT. 

All  departments  of  the  College  are  open  to  both  sexes  on  the  same 
terms.  Special  arrangements  are  made  for  the  convenience  of  ladies. 

Syllabuses  containing  full  information  as  to  Admission  of  Students, 
Courses  of  In1  trudtion,  Fees,  Entrance  and  other  Scholarships,  &c., 
will  be  forwarded  on  application  to 

GEO.  H.  MORLEY,  Secretary. 

UNIVERSITY  COLLEGE,  LIVERPOOL. 

The  SESSION  will  commence  on  Wednesday,  Odtober  1st. 
EVENING  CLASSES  on  Odtober  6th. 

F'ull  Courses  of  Ledtures  for  all  London  University  Examinations 
in  Arts  or  Science.  Physical,  Chemical,  and  Biological  Laboratories. 

All  Classes  (except  the  Medical)  open  to  both  sexes  on  the  same 
terms. 

For  full  details  of  Classes,  Fees,  See.,  see*  Calendar  ”  (price  2S.), 
published  by  Adam  Holden,  48,  Church  Street,  Liverpool. 


NSTITUTE  OF  CHEMICAL  TECHNOLOGY 

AND 

ANALYTICAL  LABORATORY, 

5,  9,  and  11,  Philadelphia  Chambers,  Hackins  Hey, 
and  3  and  12  a,  Ashton  Chambers,  Hackins  Hey, 
Liverpool. 


PRINCIPAL— A.  NORMAN  TATE,  F.I.C. 


Designed  for  the  examination,  for  scientific,  commercial,  and  indus¬ 
trial  purposes,  of  substances  used  and  produced  in  the  Arts  and  Manu- 
fadtures,  and  found  in  Commerce  ;  and  for  the  instruction  of  Students 
in  Chemistry  and  the  allied  sciences  in  their  relation  to  industrial  and 
commercial  pursuits. 

The  Laboratories  have  lately  been  entirely  re-arranged  and  con¬ 
siderably  extended,  and  are  provided  with  all  appliances  necessary  for 
analytical  investigations,  special  technical  examinations,  and 
Students’  work. 

Students’  fees,  fifty  guineas  pel  annum. 

In  addition  to  their  chemical  studies,  Students  who  desire  it  can 
enter  upon  a  course  of  instruction  calculated  to  afford  them  knowledge 
useful  in  the  eredtion  and  arrangement  of  manufadturing  buildings  and 
plant,  and  constredtion  of  apparatus.  Special  fees  are  charged  for 
this  course. 

All  communications  should  be  addressed  to  Mr.  A.  Norman  Tate, 
g,  Hackins  Hey,  Liverpool,  as,  owing  to  similarity  of  surname  with 
that  of  the  principal  of  another  chemical  establishment  in  Liverpool, 
misconception  and  mistakes  have  arisen. 


T  IVERPOOL  COLLEGE  of  CHEMISTRY, 

<  DUKE  STREET,  LIVERPOOL. 

Founded  by  Dr.  Sheridan  Muspratt. 

PRINCIPAL— Dr.  GEORGE  TATE,  F.C.S.,  F.G.S. 


The  design  of  the  College  is  to  give  a  thorough  knowledge  of  Che¬ 
mistry  in  all  its  relations  and  applications  to  Medicine,  Agriculture, 
and  the  Chemical  Arts  generally. 

Every  accommodation  is  afforded  in  the  Laboratories  of  the  College 
for  original  research  and  analytical  investigation. 

Fee  for  the  two  years’  course  of  study,  60  guineas. 

Prospedtuses  of  the  Day  and  Evening  Classes,  commencing  in 
Odtober,  may  be  had  on  application. 


THE  YORKSHIRE  COLLEGE, 

i-  LEEDS. 

The  Eleventh  Session  of  the  Department  of  Science,  Technology, 
and  Arts  will  begin,  in  the  new  buildings,  College  Road,  Leeds  on  the 
7th  Odtober.  The  Classes  prepare  for  the  examinations  of  the  Uni¬ 
versity  of  London,  Scholarships  at  Oxford  and  Cambridge,  and  for 
various  professions.  They  include  Mathematics,  Physics,  Chemistry, 
Geology,  Biology,  Latin,  Greek,  English,  French,  German,  and  Ori¬ 
ental  Languages  and  Literatures,  History',  Metal  and  Coal  Mining ; 
Civil,  Mechanical,  and  Eledtrical  Engineering;  Weaving,  Designing 
and  Dyeing  Textile  Fabrics,  &c. 

The  Fifty-fourth  Session  of  the  Medical  Department  (formerly  the 
Leeds  School  of  Medicine;  begins  Odtober  1st. 

The  Chemistry  Classes  and  Chemical  Labora'ories,  under  Dr. 
THORhE,  F.R.S., offer  courses  of  systematic  ledtures  in  Organic  and 
Inorganic  Chemistry,  Chemical  Ca  culations,  Chemistry  as  applied  to 
Coal  Mining,  Chemical  Technology,  Chemical  Physics,  and  Photo¬ 
graphic  Manipulation  :  and  pradtical  work  for  periods  to  suit  the  other 
engagements  of  Students. 

The  Dyeing  Classes  and  Dye-house,  under  Instrudtor  HUMMEL, 
P  .C.S.,  late  of  the  Polytechnikum,  Zurich,  provide  ledtures  on  Textile 
Fibres,  Natural  and  Artificial  Colouring-matters,  Mordants,  and  other 
th’jects  included  in  a  complete  course  of  dyeing  instrudtion  ;  and 
practical  dyeing  and  printing  of  textile  fabrics,  &c. 

Prospedtuses  may  be  obtained  from  the  Secretary. 
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ADDRESS  TO  THE  MECHANICAL 

SCIENCE  SECTION 

OF  THE  BRITISH  ASSOCIATION. 

By  Sir  F.  J.  BRAMWELL,  F.R.S.,  V.P.Inst.C.E.,  President  of  the 

Sedtion. 


In  a  family  of  seven  children  there  are  two  who  are  of 
paramount  importance: — the  eldest,  at  the  one  end  of 
the  scale,  important,  because  he  is  the  heir,  the  firstborn  ; 
and  at  the  other  end  of  the  scale,  the  little  Benjamin,  im¬ 
portant  because  he  is  the  last,  the  youngest,  and  the  dear¬ 
est.  The  position  of  little  Benjamin  is  not,  perhaps,  quite 
as  honourable  as  that  of  the  heir,  and  not,  when  the 
family  breaks  up,  by  any  means  as  good  ;  but  while  the 
family  holds  together,  Benjamin  receives  an  amount  of 
attention  and  consideration  that  does  not  fall  to  the  lot  of 
any  one  of  the  intermediates,  not  even  to  the  heir  himself. 
But  there  is  one  risk  about  Benjamin’s  position,  a  risk  that 
cannot  appertain  to  the  post  of  the  first-born  ;  little  Ben¬ 
jamin  may  be  deposed  by  the  advent  of  a  lesser  Benjamin 
than  himself,  whereas  the  first-born  becomes  (if  possible) 
still  more  the  first-born  for  each  addition  to  the  family. 
Perhaps  some  of  you  may  say,  Be  it  so  ;  but  what  has 
this  to  do  with  the  address  of  the  President  of  Sedtion  G  ? 
Those  who  make  this  inquiry,  however,  certainly  have 
not  present  to  their,  minds  the  change  that  has  this  year 
taken  place.  Up  to  and  including  the  Southport  meeting, 
Sedtion  G  was  the  little  Benjamin  among  the  seven  sons 
of  the  B.A.  (I  will  not  waste  your  time  by  giving  the  name 
of  the  Association  in  full,  nor  will  I  affront  you  by  using 
an  abbreviation  which  is  occasionally  improperly  applied), 
but  at  Montreal  appears  Sedtion  H,  and  G  becomes  rele¬ 
gated  among  those  uninteresting  members  of  the  family 
who  are  neither  the  important  head  nor  the  cherished  tail. 

I  grieve  for  Benjamin,  and  I  think  the  present  occasion  an 
apt  one  for  magnifying  Sedtion  G.  Apt  for  two  reasons  : 
the  foregoing  one,  that  H  has  deposed  it  from  its  position  ; 
the  other,  that  we  are  meeting  in  Montreal—  and  in  re  er- 
ence  to  this  latter  reason,  let  me  ask,  Is  it  not  the  fadt  that 
to  the  labours  of  the  men  who  have  been,  or  are  (or  ought 
to  be)  members  of  Sedtion  G  is  due  the  possibility  of  the 
meeting  taking  place  on  this  side  of  the  Atlantic  ? 

At  our  Jubilee  meeting  at  York,  I  called  the  attention 
of  the  Sedtion  to  the  fadt  that  in  1831,  when  the  Association 
first  met  in  that  city,  they  arrived  there  laboriously  by  the 
stage-coach,  and  that  pradtically  the  Manchester  and 
Liverpool,  the  Stockton  and  Darlington,  and  some  few 
others,  were  the  only  railways  then  in  existence.  I  also 
called  their  attention  to  the  fadt  that  in  1831  there  were 
but  very  few  steamers.  I  find  the  total  number  registered 
in  the  United  Kingdom  in  that  year  was  only  447.  If 
under  this  condition  of  things,  the  proposition  had  been 
made  in  1832  at  Oxford,  as  it  was  made  in  1882  at  South¬ 
ampton,  that  the  next  meeting  but  one  of  the  Association 
should  take  place  in  Montreal,  the  extreme  probability  is 
that  the  proposer  would  have  been  safely  lodged  in  a  lunatic 
asylum,  for  suggesting  that  that  which  might  have  in¬ 
volved  a  six-weeks’  voyage  out,  and  a  four  weeks  voyage 
back,  could  ever  be  serious'y  entertained.  Further,  to 
give  once  more  the  hackneyed  quotation,  some  few  years 
alter  this,  i.e.  in  1836,  Dr.  Lardner  established  to  his  own 
satisfaction  conclusively,  that  no  vessel  could  ever  steam 
across  the  Atlantic  the  whole  way.  A  striking  instance 
of  the  mistakes  made  by  scientific  speculation  ;  a  branch 
of  science  widely  differing  in  the  value  of  its  results  from 
those  branches  which  deal  with  absolute  demonstration. 
Undeterred,  however,  by  such  adverse  opinion,  the  en- 
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gineers  “kept  on  pegging  away,”  experimenting,  im. 
proving,  and  progressing,  until  the  scientific  speculation 
was  met  with  the  hard  fadt  of  the  Atlantic  voyage  steamed 
the  whole  way  by  the  “  Sirius  ”  andby  the  “  Great  West¬ 
ern  ’  in  1838.  The  impossible  was  proved  to  be  the 
possible,  and  from  that  day  to  this  the  advancement  of 
steam  ocean  navigation  has  continued.  The  six-weeks’ 
voyage,  sailing  westward  of  the  year  1831,  has  become 
converted  into  but  little  over  six  days.  And  thus  it  is  that 
that  which  would  have  been  a  mad  proposition  in  the  vear 
1832,  became  a  perfectly  rational  one  in  1882:  and  the 
deliberations  of  the  General  Committee  on  the  proposition 
were  not  diredted  as  to  whether  it  would  be  possible  to 
convey  the  members  with  certainty,  expedition  and 
economy  across  the  Atlantic,  but  as  to  whether  it  was  ex 
pedient  or  not  on  general  grounds  to  hold  for  the  first  time 
a  meeting  of  the  British  Association  elsewhere  than  in 
some  city  of  the  United  Kingdom.  I  say  again  that  the 
possibility  of  such  a  meeting  is  absolutely  due  to  the  en¬ 
gineer,  and  that  therefore,  on  this  ground,  the  present  is 
an  appropriate  occasion  to  magnify  G,  the  Mechanical 
Sedtion  of  this  Association. 

It  is  true  that  the  man  who  looks  only  at  that  which  is 
on  the  surface  may  say,  “  You  arrogate  too  much  to  your- 
selves.  You  ignore  (to  which  I  say  Heaven  forbid  !)  the 
skill  and  daring  of  your  sailors.  You  ignore  commercial 
enterprise.  You  ignore  the  development  of  iron  and  steel 
manufadture,  which  have  enabled  you  to  build  the  steamers 
of  the  present  day.  You  ignore  the  increased  output  of 
the  best  steam  coal  in  the  world,  and  the  attribute  the 
whole  result  to  the  engineer  ”  Such  an  objedtor  would  be 
in  the  condition  of  that  man  who,  in  answer  to  Georne 
Stephenson  s  question,  “  What  is  causing  that  railwav 
train  to  move  ?”  said,  “Why,  I  suppose  the  coal  that  is 
burning  in  the  locomotive and  who  was  met  by  that 
grand  and  comprehensive  answer,  that  it  was  the  “  Sun  ’’ 
for  the  coals  were  a  consequence,  and  not  a  first  cause 
Similarly  I  venture  to  say  that  the  mechanical  engineer 
may  lay  claim  to  be  the  central  source  which  has  vfvified 
and  given  rise  to  the  improvements  in  the  manufadture  of 
iron  and  steel,  in  the  construction  of  engines,  and  in  the 
development  of  our  collieries. 

There  are  those  I  know  who  object  that  Sedtion  G  deals 
too  little  with  pure  science,  too  much  with  its  applications 
It  may  be  as  the  members  or  Sedtion  G  might  retort  that 
It  is  possible  to  attend  so  much  to  pure  science  as  to 
into  the  unchecked  region  of  scientific  speculation,  and 
that  had  the  members  of  Sedtion  G  been  debarred  from 
the  application  of  science,  the  speculation  of  Dr  Lardner 
might  to  the  present  day  have  been  accepted  as  fadt 

I  have  quoted  it  before,  but  it  has  so  important  a ’bear¬ 
ing  on  this  point,  and  comes  from  a  man  of  such  hiVh 
T-.ut^rit;^’  4\at  l cannot  refrain  from  once  more  giving  you 

Dr.  Tyndall’s  views  on  this  question. 

“The  knowledge  of  nature,  and  the  progressive  masterv 
over  the  powers  of  nature,  imply  the  interaction  of  two 
things — namely,  thought  conceived  and  thought  executed  • 
the  conceptions  of  the  brain,  and  the  realisation  of  those 
conceptmns  by  the  hand.  The  history  of  the  human  in- 
telledt  hardly  furnishes  a  more  sinking  illustration  of  this 
interaction  of  thou  Hit  and  fadt  than  that  furnished  bv  the 
Association  of  Physics  and  Engineering  Take  for 
instance  the  case  of  steam.  Without  knowim*  its  nro 
perties,  the  thought  of  applying  steam  could  ^not  have 
arisen  ;  hence  the  first  step  was  physical  examination 
But  that  examination  suggested  practice,  and  the  steam- 
engneat  last  saw  the  light;  thus  experimental  physics 
was  the  seedling  from  which  the  steam  enmne  snran^ 
But  the  matter  did  not  end  here:  the  positions  of  debtor 
and  creditor  were  soon  reversed,  for  the  stupendous  opera 
tions  of  the  steam-engine  forced  men  of  thoughtful  philo 
sophic  minds  to  inquire  into  the  origin  of  the  power  of 
steam.  Guess  succeeded  guess,  inspiration  succeeded  in¬ 
spiration  ;  the  ever  present  fadt  of  our  railways,  and  our 
power-looms,  and  our  steamships  gave  the  mind  no  rest 
until  it  had  answered  the  question,  Hoy/  are  heat  and 
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steam,  its  instruments,  related  to  mechanical  power  ?  Had 
the  works  of  the  engineer  not  preceded  the  work  ot  the 
natural  philosopher,  this  question  would  never  have  been 
asked  with  the  emphasis,  nor  pursued  with  the  vigour, 
nor  answered  with  the  success,  which  have  attended  it. 

It  was  the  intelledtual  aaivity  excited  by  the  work  which 
the  civil  engineers  of  England  had  accomplished  that  gave 
to  philosophy  the  theory  of  the  conservation  of  eneigy  in¬ 
cluding  the  dynamical  theory  of  heat.  .  .  .  The  engineer¬ 
ing  genius  of  the  future  is  certain  to  derive  from  this  theory 
strength  and  guidance.  Thus  necessarily  has  thought 
originated  fadt,  and  fa<5t  originated  thought.  In  the 
development  of  science  these  two  powers  are  coequal , 
each  in  turn  ceasing  to  be  a  consequence,  and  becoming 
a  creative  cause.  The  Atlantic  cable  also  had  its  small 
beginnings  in  the  laboratory  of  the  physical  inquirer. 
Here,  as  before,  experimental  physics  led  the  way  to 
engineering  fadts  of  astounding  magnitude  and  skill.  But 
here  also  the  positions  of  debtor  and  creditor  have  been 
reversed,  for  the  work  of  the  engineer  has  caused  the 
physical  inquirer  to  pursue  his  investigations  with  a 
thoroughness  and  vigour,  and  has  given  to  those  investi¬ 
gations  a  scope  and  magnitude  which,  without  the  practical 
stimulus,  would  have  been  impossible.  The  consequence 
is  that  the  pradtical  realisation  of  sending  eledtric  messages 
along  the  bottom  of  the  Atlantic  has  been  an  immense 
augmentation  of  our  knowledge  regarding  eledtricity  itself. 
Thus  does  the  human  intelligence  oscillate  between  sound 
theory  and  sound  pradtice,  gaining  by  every  contadt  with 
each  an  accession  of  strength.  These  two  things  are  the 
soul  and  body  of  science.  Sever  sound  theory  from  sound 
pradtice,  and  both  die  of  atrophy.  The  one  becomes  a 
ghost  and  the  other  becomes  a  corpse.” 

I  think  all  men,  even  although  they  be  followers  of 
science  in  its  purest  and  most  abstradt  form,  must  agree 
that  these  words  are  words  of  sound  sense,  well  worthy  of 
being  borne  in  mind  and  of  teing  adted  on,  and  will,  there¬ 
fore,  concur  in  the  propriety  of  Sedtion  G  dealing  with 
engineering  subjedts  generally  as  well  as  with  abstradt 
mechanical  science.  Once  admitting  this,  I  may  ask 
certain  what  the  answer  must  be — whether  there  is  any 
body  of  men  who  more  appreciate  and  make  greater  use 
of  the  applications  of  pure  science  than  do  the  members 
of  this  Sedtion.  Surely  every  one  must  agree  that  we  en¬ 
gineers  are  those  who  make  the  greatest  pradtical  use  not 
only  of  the  Scitnce  of  Mechanics  but  of  the  researches  and 
discoveries  of  the  members  of  the  other  sedtions  of  this 
Association. 

Sedtion  A,  Mathematical  and  Physical  Science.  The 
ccnnedtion  between  this  Sedtion  and  Sedtion  G  is  most 
intimate.  With  any  ordinary  man  I  should  have  referred, 
in  proof  of  this  intimate  connedtion,  to  the  fadt  that  the 
President  of  A  this  year  is  a  member  of  the  Council  of  the 
Institution  of  Civil  Engineers,  but  when  I  remindyou  that 
it  is  Sir  William  Thomson  who  fills  this  double  office,  you 
will  see  that  no  dedudtion  such  as  I  have  hinted  at  can  be 
drawn  from  his  dual  fundtions,  because  the  remarkable 
extent  and  versatility  of  his  attainments  qualify  him  for 
so  many  offices,  that  the  mere  fadt  of  his  holding  some 
one  double  position  is  no  certain  evidence  of  the  intimate 
connedtion  between  the  two.  But  setting  aside  this  fadt 
of  the  occupancy  of  the  chair  of  A  by  a  civil  engineer,  let 
us  remember  that  the  accomplished  engineer  of  the 
present  day  must  be  one  well  grounded  in  thermal 
science,  in  ekdtrical  tcience,  and  for  seme  branches  of  the 
profession  in  the  sciences  relating  to  the  produdtion  of 
light,  in  optical  science  and  in  acoustics ;  while,  in 
other  branches,  meteorological  science,  photometrical 
science,  and  tidal  laws  are  all  important.  Without  a 
knowledge  of  thermal  laws,  the  engineer  engaged  in  the 
construdtion  of  heat  motors,  whether  they  be  the  steam- 
engine,  the  gas  engine,  or  the  hot-air  engine,  or  engines 
depending  upor  the  expans'on  and  contradtion  under 
changes  of  temperature  of  fiuids  or  of  solids,  will  find  him¬ 
self  groping  in  the  dark  ;  /he  will  not  even  understand  the 
value  of  his  own  experiments,  and  therefore  will  be  unable 


to  deduce  laws  from  them;  and  if  he  make  any  progress 
at  all,  it  will  not  guide  him  with  certainty  to  further  de¬ 
velopment,  and  it  may  be  that  he  will  waste  time  and 
money  in  the  endeavour  to  obtain  results  which  a  know¬ 
ledge  of  thermal  science  would  have  shown  him  were 
impossible.  Furnished,  however,  with  this  knowledge, 
the  engineer  starting  with  the  mechanical  equivalent  of 
heat,  knowing  the  utmost  that  is  to  be  attained,  and 
starting  with  the  knowledge  of  the  calorific  effedt  of  dif¬ 
ferent  fuels,  is  enabled  to  compare  the  results  that  he 
obtains  with  the  maximum,  and  to  ascertain  how  far  the 
one  falls  short  of  the  other ;  he  sees  even  at  the  present 
day  that  the  difference  is  deplorably  large,  but  he  further 
sees  in  the  case  of  the  steam  engine,  that  which  the  pure 
scientist  would  not  so  readily  appreciate,  and  that  is,  how 
a  great  part  of  this  loss  is  due  to  the  inability  of  materials 
to  resist  temperature,  and  pressure  beyond  certain  com¬ 
paratively  low  limits  ;  and  he  thus  perceives  that  unless 
some  hitherto  wholly  unsuspedted,  and  apparently  im¬ 
possible,  improvement  in  these  respedts  should  be  made, 
pradtically  speaking  the  maximum  of  useful  effedt  must  be 
far  below  that  which  pure  science  would  say  was  possible. 
Nevertheless,  he  knows  that  within  the  pradtical  limits 
great  improvements  can  be  made,  he  can  draw  up  a  debtor 
and  creditor  account,  as  Dr.  Russell  and  myself  have  done, 
and  as  has  been  done  by  Mr.  William  Anderson,  the 
engineer,  in  the  admirable  ledture  he  gave  at  the  Institu¬ 
tion  of  Civil  Engineers  in  December  last  on  The  Gener¬ 
ation  of  Steam  and  the  Thermo-dynamic  principles  in¬ 
volved.  Furnished  with  such  an  account,  the  engineer  is 
able  to  say,  in  the  language  of  commerce,  I  am  debtor  to 
the  fuel  for  so  many  heat  units,  how,  on  the  credit  side  of 
my  account,  do  I  discharge  that  debt  ?  Usefully  I  have 
done  so  much  work,  converted  that  much  heat  into 
energy.  Uselessly  I  have  raised  the  air  needed  for  com¬ 
bustion  from  the  temperature  of  the  atmosphere  to  that  of 
the  gases  escaping  by  the  chimney  ;  and  he  sets  himself 
to  consider  whether  some  portion  of  the  heat  cannot  be 
abstradted  from  these  gases  and  be .  transmitted  to  the 
incoming  air.  As  was  first  pointed  out  by  Mr. 
Anderson,  he  will  have  to  say  a  portion  of  the  heat 
has  been  converted  into  energy  in  displacing  the 
atmosphere,  and  that,  so  far  as  the  gaseous  produdts 
of  the  coal  are  concerned,  must,  I  fear,  be  put  up  with. 
He  will  say,  I  have  allowed  more  air  than  was  needed  for 
combustion  to  pass  through  the  fuel,  and  I  did  it  to  prevent 
another  source  of  loss— the  waste  which  occurs  when  the 
combustion  is  imperfedt ;  and  he  will  begin  to  diredt  his 
attention  to  the  use  of  gaseous  or  of  liquid  fuel,  or  of  solid 
fuel  reduced  to  fine  dust,  as  by  Crampton’s  process,  as  in 
these  conditions  the  supply  may  be  made  continuous  and 
uniform,  and  the  introduction  of  air  may  be  easily  regula¬ 
ted  with  the  greatest  nicety.  He  will  say,  I  am  .obliged 
to  put  among  my  credits — loss  of  heat  by  convedtion  and 
radiation,  loss  by  carrying  particles  of  water  over  with  the 
steam,  loss  by  condensation  within  the  cylinder,  loss  by 
strangulation  in  valves  and  passages,  loss  by  excessive 
fridtion  or  by  leakage;  and  he  will  as  steadily  apply  him¬ 
self  to  the  extindtion  or  the  diminution  of  all  such  causes 
of  loss,  as  a  prudent  Chancellor  of  the  Exchequer  would 
watch  and  cut  down  every  unproductive  and  unnecessary 
expenditure.  It  is  due  to  the  guidance  of  such  considera¬ 
tions  as  these  that  the  scientific  engineer  has  been  enabled 
to  bring  down  the  consumption  of  fuel  in  the  steam-engine, 
even  in  marine  engines  such  as  those  which  propelled  the 
ship  that  brought  us  here,  to  less  than  one-half  of  that 
which  it  was  but  a  few  years  back.  It  is  true  that  the 
daily  consumption  may  not  have  been  reduced,  that  it  may 
be  even  greater,  but  if  so  it  arises  from  this,  that  the  tra¬ 
velling  public  will  have  high  speed,  and  at  present  the 
engineer,  in  his  capacity  of  naval  architedt,  has  not  seen 
how— notwithstanding  the  great  improvements  that  have 
been  made  in  the  forms  of  vessels — to  obtain,  high  speed 
without  a  large  expenditure  of  power.  I  anticipate  from 
the  application  of  thermal  science  to  pradtical  engineering, 

.  that  great  results  are  before  us  in  these  heat  motors,  such 
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as  the  gas-engine,  where  the  heat  is  developed  in  the  en¬ 
gine  itself.  Passing  away  from  heat  motors,  and  consider¬ 
ing  heat  as  applied  to  metallurgy  :  Prom  the  time  of  the 
hot  blast  to  the  regenerative  furnace,  it  is  due  to  the  appli¬ 
cation  of  Science  by  the  engineer  that  the  economy  of  the 
hot  blast  was  originated  and  that  it  has  been  developed  by 
the  labours  of  Lowthian  Bell,  Cowper,  and  Cochrane. 
Equally  due  to  this  application  are  the  results  obtained  in 
the  regenerative  furnace,  in  the  dust  furnace  of  Crampton, 
and  in  the  employment  of  liquid  fuel,  and  also  in  operations 
connected  with  the  rarer  metals,  the  oxygen  furnace  and 
the  atmospheric  gas  furnace,  and,  in  its  incipient  stage, 
the  electrical  furnace.  To  a  right  knowledge  of  the  laws 
of  heat  and  to  their  application  by  the  engineer  must  be 
attributed  the  success  that  has  attended  the  air-refrigera¬ 
ting  machines,  by  the  aid  of  which  fresh  meat  is  at  the 
end  of  a  long  voyage  delivered  in  a  perfect  condition  ;  and 
to  this  application  we  owe  the  economic  distillation  of  sea 
water  by  repeated  ebullitions  and  condensations  at 
successively  decreasing  temperatures,  thus  converting  the 
brine  that  caused  the  Ancient  Mariner  to  exclaim,  “  Water, 
water  everywhere,  nor  any  drop  to  drink,”  into  the  purest 
of  potable  waters,  and  thereby  rendering  the  sailor  inde¬ 
pendent  of  fresh  water  storage. 

With  resped  to  the  application  by  the  engineer  of 
eledtrical  science,  it  is  within  the  present  generation  that 
eledricity  has  passed  from  the  state  of  a  somewhat 
negleded  scientific  abstradion  into  practical  use  :  first, 
by  the  establishment  of  the  land  telegraph,  then  by  the 
development  into  the  submarine  cable,  by  means  of  which 
any  one  of  us  visitors  here  in  Canada  may  be  in  instant 
communication  with  his  own  country,  and  may  be  so  with¬ 
out  a  selfish  exclusive  occupation  of  the  cable,  for  once 
more  the  application  of  science  has  solved  that  apparently 
impossible  problem  of  employing  a  single  wire  to  be  at  one 
and  the  same  time  the  transmitter  of  multiple  eledric 
messages,  and  messages  in  opposite  diredions.  Then, 
thanks  to  the  application  of  Faraday’s  great  discovery  of 
induced  eledricity,  there  has  been,  during  the  last  quarter 
of  a  century,  the  progressive  development  of  the  dynamo- 
machine,  whereby  the  energy  of  ordinary  motors,  such  as 
steam-engines,  is  converted  into  eledrical  energy,  compe¬ 
tent  to  deposit  metals,  to  (as  has  already  been  said)  fuse 
them,  to  light  not  only  isolated  buildings,  but  extensive 
areas  of  towns  and  cities,  and  to  transmit  power  to  a 
distance,  whether  for  manufaduring  purposes  or  for  the 
railway  or  tramcar  ;  and  thus  the  miracle  is  performed  of 
converting  a  waterfall  into  a  source  of  light,  as  at  Sir 
William  Armstrong’s  house,  or  into  the  origin  of  power 
for  a  railway,  as  at  the  Giant’s  Causeway.  To  the  appli¬ 
cation  of  eledrical  science  is  due  the  self-exciting  of  the 
dynamos  and  the  construdion  of  secondary  batteries, 
enabling  a  development  of  eledricity  to  be  continued  for 
many  hours.  In  the  United  Kingdom,  general  eledric 
lighting,  that  is  to  say,  the  lighting  of  large  sedions  of  a 
town  from  a  central  station,  has  been  stopped  by  the  most 
unwise,  because  most  unjust,  conditions  imposed  by  the 
Government  General  Eledric  Lighting  Ad  of  1882.  A 
new  and  meritorious  industry,  which  should  have  been 
granted  the  same  privileges  as  are  accorded  to  other  in¬ 
dustrial  undertakings  needing  Parliamentary  powers,  was 
subjeded  to  this  most  unjust  condition :  that  at  the  end 
of  twenty-one  years  the  public  authority  of  the  town  or 
place  lighted  should  have  the  option  of  buying  the  under¬ 
taking  for  the  then  value  Of  the  mere  materials,  and  that 
if  the  authority  did  not  choose  to  purchase  (for  it  was  not 
bound  to  buy),  at  every  subsequent  five-year  period  this 
option  should  re-arise  ;  that  is  to  say,  that  a  new  under¬ 
taking,  which  would  require  years  for  its  general  accep¬ 
tance  (for  the  public  is  slow  to  take  up  a  novelty),  was, 
after  the  experimental  and  non-paying  stage  had  been 
passed,  to  be  pradically  forthwith  taken  away  for  a  mere 
fradion  of  the  capital  that  had  been  outlaid  if  the  under¬ 
taking  paid,  but  was  not  to  be  taken  away  if  it  did  not 
pay.  Such,  in  spite  of  the  teaching  of  Sedion  F,  is  the 
condition  to  which  our  Government  has  arrived  in  resped 
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of  economic  science.  The  next  eledrical  matter  I  have  to 
touch  upon,  that  of  the  telephone  and  microphone,  with 
which  will  for  ever  be  associated  the  names  of  Graham- 
Bell,  Edison,  and  Hughes,  has,  as  regards  the  public  use 
of  the  telephone,  been  all  but  similarly  treated  in  the 
United  Kingdom.  It  has  been  declared  to  be  within  the 
telegraphic  monopoly  given  by  Parliament  to  the  Post 
Office  nine  years  before  the  telephone  was  invented,  and 
the  power  to  use  it  depends  entirely  upon  the  grace  and 
favour  of  the  Post  Office,  a  grace  and  favour  not  always 
accorded  ;  and  even  when  accorded,  coupled  with  limita¬ 
tions  as  to  distance,  and  coupled  with  a  condition  of  pay¬ 
ment  of  10  per  cent  of  the  gross  receipts  by  the  com¬ 
panies  to  the  Post  Office  as  a  royalty ;  and  all  this 
because  Government  has  become  a  trader  in  eledtrical  in¬ 
telligence,  and  fears  the  competition  of  the  telephone  with 
its  telegraphs. 

No  one  in  the  ship-loving  countries  of  England,  Canada, 
and  the  United  States,  can  refrain  from  feeling  the 
warmest  interest  in  all  connedted  with  navigation,  and  we 
know  how  frequently,  alas  1  the  prosperous  voyage  across 
the  wide  and  fathomless  ocean  ends  in  shipwreck  and  dis¬ 
aster  when  the  wished-for  shore  is  approached,  and  when 
the  sea  is  comparatively  shallow.  Except  for  the  chance 
of  collision,  there  is  in  a  staunch  ship  little  danger  in  the 
open  ocean,  but  on  nearing  the  shore,  not  only  is  the  lia¬ 
bility  to  collision  increased,  but  shoals  and  sunken  rocks 
render  navigation  perilous,  and  it  is  on  the  excellence  of 
the  lighthouses  and  lightships  that  (coupled  with 
soundings)  the  sailor  relies.  These  strudtures  and  appli¬ 
ances  are  confided  to  the  engineer,  and  to  be  efficient 
they  require  him  to  be  able  to  apply  the  teachings  of 
Sedtion  A  in  optical  science,  and  in  the  case  of  fogs,  or  as 
regards  buoys  at  night  time,  the  science  of  sound.  I 
parenthetically  alluded  to  soundings  as  one  (indeed  a 
principal  one)  of  the  safeguards  of  ships  when  approaching 
shore.  It  is  important  in  these  days  of  high  speeds  that 
these  should  be  made  with  ease  and  without  the  necessity 
of  stopping  the  ship,  or  even  of  diminishing  its  velocity. 
Sir  William  Thomson,  by  the  application  of  the  science 
of  pneumatics,  has  enabled  this  to  be  done.  Again,  most 
important  is  it  that  the  compass,  midst  all  the  difficulties 
attendant  upon  its  being  situated  on  an  iron  or  steel 
structure,  should  be  trustworthy.  And  here  Sir  William 
has  applied  the  science  of  magnetism  in  his  improved 
compass  to  the  pradtical  purposes  of  navigation. 

To  go  to  another  important  branch  of  engineering — 
water  supply.  The  engineer  dealing  with  a  distridt  to  be 
fed  from  the  surface  will  find  himself  very  deficient  if  he 
have  not  the  power  of  applying  the  science  of  meteorology 
to  the  work  that  he  has  in  hand ;  he  must  know,  not  the 
average  rainfall,  for  that  is  of  but  little  use  to  him,  but  the 
maximum,  and  most  important  of  all,  the  minimum  rain¬ 
fall  over  a  consecutive  period  of  years :  the  maximum  so 
that  he  may  provide  sufficient  channels  and  by-washes  for 
floods  ;  the  minimum  so  as  to  provide  sufficient  storage. 
He  must  know  what  are  the  losses  by  evaporation,  what 
are  the  chances  of  frost  interfering  with  his  filters  and  with 
his  distributive  plant. 

Coming  to  the  mathematical  side  of  Sedtion  A — whether 
we  consider  the  naval  architedt  preparing  his  design  of  a 
vessel  to  cleave  the  waves  with  the  least  resistance  at  the 
highest  speed,  or  whether  we  consider  the  unparalleled 
series  of  experiments  of  that  most  able  Associate  of  Naval 
Architedts,  the  late  William  Froude,  carried  out  as  they 
were  by  means  of  models  which  were  admirable  in  their 
material, their  mode  of  manufadture,  with  absolute  accuracy 
to  the  desired  shape,  and  their  mode  of  tradtion  and  of 
record,  we  must  see  that  both  architedt  and  experimenter 
should  be  able  to  apply  mathematical  science  to  their 
work,  and  that  it  is  in  the  highest  degree  desirable  that 
they  should  possess,  as  Froude  did,  those  most  excellent 
gifts,  science  and  pradtical  knowledge. 

Again,  the  mathematical  side  of  Sedtion  A  has  to  be 
applied  by  engineers  when  considering  the  strength  and 
proportion  of  boilers,  ships,  bridges,  girders,  viadudts,  re- 
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taining  walls,  and  in  short  the  whole  of  the  work  with 
which  an  engineer  is  entrusted.  Notable  instances  of 
great  bridges  will  occur  to  all  our  minds,  especially 
meeting  as  we  are  in  this  Continent  of  grand  streams, 
Ead’s  St.  Louis  Bridge,  Roebling’s  Niagara  Bridge,  and 
his  and  his  sons’  East  River  Bridge,  Gzowski’s  Inter¬ 
national  Bridge,  and  going  back  to  our  own  land,  Fowler 
and  Baker’s  Bridge  over  the  Forth. 

Passing  from  Sedtion  A  to  Sedtion  B,  there  is  evidently 
so  much  overlapping  of  these  sedtions  that  a  good  deal 
that  I  have  said  in  reference  to  Sedtion  A  might  properly 
have  been  reserved  for  Sedtion  B.  The  preparation  from 
the  ore  of  the  various  metals  is  in  truth  a  branch 
of  engineering;  but  to  enable  this  to  be  accomplished 
with  certainty,  with  economy,  involving  the  not  throwing 
away  of  that  which  is  called  the  waste  produdt,  but  wh:ch 
is  frequently  a  valuable  material,  it  is  essential  that  the 
engineer  and  the  chemist  should  either  be  combined  in 
one  and  the  same  person,  or  should  go  hand  in  hand.  In 
the  manufadture  of  pig-iron  it  is  absolutely  necessary  that 
the  chemical  constituents  of  the  ore,  the  fuel,  and  the  flux 
should  be  thoroughly  understood,  and  that  the  excellence 
of  the  process  followed  should  be  tested  by  an  analysis  of 
the  slag.  For  want  of  this  chemical  knowledge  thousands 
upon  thousands  of  tons  of  bad  pig-iron  have  been  made, 
and  thousands  upon  thousands  of  tons  were  formerly  left 
in  the  issuing  slag.  Similar  remarks  apply  to  the  pro- 
dudtion  of  lead  and  of  copper  from  the  ores,  and  still  more 
do  they  apply  to  that  great  metallurgical  manufadture  of 
the  last  few  years— “  steel.”  In  the  outset  steel  was  dis¬ 
trusted  because  of  the  uncertainty  of  its  behaviour,  but 
the  application  of  chemical  science  now  enables  the  manu- 
fadturer  to  produce  with  precision  the  material  required  to 
fulfil  the  physical  tests  imposed  by  the  engineer. 

Reverting  to  the  water  engineer,  the  chemist  and  the 
microscopist  have  their  sciences  applied  to  ascertain  the 
purity  of  the  intended  source,  and,  as  in  the  case  of 
Clarke’s  beautiful  process,  by  the  application  of  chemistry, 
water,  owing  its  hardness  to  that  common  cause,  carbon¬ 
ate  of  lime,  is  rendered  as  soft  as  the  water  from  the 
mountain  lake.  Taking  that  other  branch  of  engineering 
commonly  coupled  with  water,  viz.,  the  supply  of  gas,  the 
engineer  is  helpless  without  the  application  of  chemistry. 
From  the  examination  of  the  coal  to  be  used,  to  the  testing 
of  the  gas  to  be  supplied,  there  is  not  one  stage  where 
chemical  science  is  not  necessary.  The  consumer  requires 
gas  which  shall  be  as  nearly  as  possible  a  pure  hydro¬ 
carbon  of  high  illuminating  power,  and  it  might  well  have 
been  that  a  person  to  whom  was  delivered  the  crude  gas 
as  it  issued  from  the  retort  would  have  said,  “  Certain 
things  may  be  separated  out  more  or  less,  but  to  pradtise 
on  a  wholesale  scale  the  delicate  operations  which  will 
be  needed  to  cleanse  the  illuminating  gas  from  its  multi¬ 
farious  accompanying  impurities  is  a  hopeless  undertaking, 
and  must  be  so  if  for  no  other  reason  than  this — the  ex¬ 
cessive  cost  that  would  be  entailed.”  But  what  are  the 
fadts  ?  Although  I  for  one  do  not  like  to  sit  in  a  room 
where  gas  is  burnt,  unless  special  provision  is  made  for 
taking  away  the  produdts  of  combustion,  the  engineer  of 
the  present  day,  thanks  to  the  application  of  chemical 
science,  delivers  gas  to  the  consumer  in  a  state  of  compara¬ 
tive  purity  (although  it  may  have  been  made  from  impure 
coal)  which  but  a  tew  years  ago  would  have  been  deemed 
impossible  ;  and  so  far  is  this  improvement  from  being 
attended  with  extra  cost,  that  the  residual  produdts  not 
now  uncommonly  all  but  pay  the  whole  cost  of  the  coal, 
and  in  some  rare  instances  even  leave  a  slight  profit  to  go 
towards  the  charge  for  labour.  Again,  it  is  by  the  appli¬ 
cation  of  chemical  science  in  the  dynamite  and  the  gun¬ 
cotton  of  the  present  day  that  the  engineer  is  enabled  to 
prepare  submarine  foundations,  to  blast  away  shoals,  and 
to  drive  tunnels  through  rock  of  a  charadter  that  cannot 
be  dealt  with  by  mere  cutting  machines.  Equally  to  the 
application  of  chemistry^is  it  due  that  there  are  hopes,  by 
the  employment  of  lime  cartridges,  of  breaking  down  coal 
without  that  risk  of  igniting  fire-damp  which  is  attendant 


upon  the  use  of  gunpowder.  I  need  hardly  observe  that 
much  more  might  most  pertinently  be  said  on  the  way  in 
which  the  engineer  applies  chemical  science.  In  fadt, 
those  ways  are  so  multifarious,  that  a  volume  might  be 
written  upon  them,  but  I  must  pass  on  and  ask  you  to 
consider  how  the  engineer  applies  geological  science,  the 
science  treated  by  Sedtion  C. 

I  have  already  spoken  of  the  engineer  supplying  towns 
by  water  colledted  from  the  surface;  even  he,  however, 
must  have  a  knowledge  of  geology,  for  without  it  he  will 
not  know  what  places  are  apt  for  the  huge  reservoirs  he 
construdts,  nor  where  he  can  in  safety  make  his  enormous 
embankments.  In  this  continent  of  vast  lakes  one  feels 
it  must  excite  a  sensation  of  the  ridiculous  when  a 
“  Welsh  lake”  is  spoken  of,  but  I  must  ask  you  to  believe 
that  you  are  in  Lilliput,  and  to  imagine  that  the  “  Bala 
Pond  ”  of  eleven  hundred  acres  in  extent  is  really  “  Bala 
Lake,”  as  it  is  called.  Within  a  few  miles  of  that,  our 
friends  at  the  other  end  of  the  Alantic  steam  ferry,  the 
inhabitants  of  Liverpool,  are  now  constructing  under  the 
engineering  and  advice  of  Mr.  Hawksley,  a  waterworks 
which  will  involve  the  formation,  I  believe  one  may  safely 
say  the  re-formation,  of  a  lake,  practically  the  same  area 
as  that  of  Bala,  of  some  80  feet  in  depth,  and  containing 
between  the  overflow  and  the  point  of  lowest  discharge 
nearly  twelve  thousand  million  gallons.  This  lake  will 
be  made  by  the  throwing  from  side  to  side  of  the  valley  of 
a  solid  stone  bank,  100  feet  above  the  ground,  140  feet 
above  the  deepest  part  of  the  foundations,  and  113  feet 
thick  at  its  thickest.  Contrasted  with  Lake  Superior  this 
new  lake  will  be  small,  a  thing  demanding  a  microscope 
even,  but  the  bursting  of  the  wall  would  liberate  a  body  of 
water  sufficient  to  carry  death  and  ruin  throughout  a  con¬ 
siderable  districft.  It  is,  therefore,  in  the  highest  degree 
important  that  whether  he  be  constructing  the  solid  stone 
wall,  or  the  more  common  earthen  embankment  with  a 
puddle  trench,  the  engineer  should  so  apply  geological 
science  as  to  ensure  the  safety  of  his  work.  But  in  those 
cases  where  the  waterworks  engineer  has  to  derive  the 
supply  from  underground  sources,  the  application  of  this 
science  is  still  more  necessary  ;  he  must  know  whether  he 
is  likely  to  find  a  water-bearing  stratification  at  all — if  so, 
where  it  receives  the  rain  from  heaven,  and  the  extent  of 
the  area  which  receives  it;  in  what  direction  the  water 
travels  through  it,  what  is  the  varying  height  of  water  in 
the  different  parts  of  the  stratification  giving  the  “  head  ” 
to  produce  that  travel ;  how  far  this  height  is  likely  to  be 
affeCted  by  the  pumping  of  the  desired  quantity;  whether, 
if  rear  the  outflow  into  the  sea,  the  pumping  is  likely  to 
reverse  the  direction  of  the  current,  and  to  bring  back 
brackish  water,  and  whether  the  rocks  are  of  such  a 
character  as  to  be  liable  to  yield  a  water  impregnated  with 
iron  or  with  lime,  and  whether  these  water  bearing  rocks 
are  accessible  from  the  surface  without  the  execution  of 
costly  and  laborious  work  in  passing  through  overlying 
stratifications  of  an  unfit  or  it  may  be  even  of  a  dangerous 
character.  It  need  hardly  be  said  that  the  engineer  when 
engaged  in  metalliferous  mining,  or  in  the  extraction  of 
coal  or  of  petroleum,  unless  he  applies  the  science  of 
Section  C,  is  but  an  haphazard  explorer  whose  work  is 
more  likely  to  end  in  disaster  than  in  success.  Again,  the 
engineer,  when  laying  out  a  railway,  has  to  consider  the 
geological  features  of  the  country  in  determining  the  angles 
of  his  cuttings,  and  to  determine  where  it  becomes  more 
economical  to  tunnel  than  to  cut.  Indeed,  without  the 
application  of  that  science  to  engineering  there  are  some 
enterprises  on  the  feasibility  of  which  the  engineer  would 
not  be  able  to  pronounce  an  opinion — a  notable  instance, 

-  the  Channel  Tunnel.  The  engineers,  of  whom  I  am  one, 
said  there  is  a  material,  the  compadt  non-water-bearing 
grey  chalk,  which  we  have  at  a  convenient  depth  on  the 
English  side  and  is  of  all  materials  the  most  suitable  ;  if 
that  exist  the  whole  way  across,  success  is  certain.  Then 
came  geological  science,  and  that  told  the  engineer  that 
in  France  the  same  material  existed;  that  it  existed  in 
the  same  position  in  relation  to  other  stratifications  as  it 
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existed  in  England ;  that  the  line  of  outcrop  of  the  gault 
lying  below  it  had  been  checked  across  ;  and  that  taken 
together,  these  indications  enabled  a  confident  opinion  to 
be  expressed  that  it  was  all  but  certain  this  grey  chalk 
stratification  did  prevail  from  side  to  side.  The  engineers 
believed  it,  an  intelligent  sedtion  of  the  public  believed 
it,  and  came  forward  with  their  money;  large  sums  were 
expended  in  England  and  in  France  on  the  faith  of  the  re¬ 
peated  declaration  of  the  English  Government  (of  both 
sides  of  politics),  that  so  long  as  the  nation  was  not  called 
on  to  contribute  towards  the  cost  of  the  work,  it  would 
hail  with  satisfaction  the  improved  means  of  communi¬ 
cation  between  England  and  the  Continent;  the  experi¬ 
mental  woiks  were  carried  on  from  both  sides  with  the 
happiest  results,  and  then,  when  success  appeared  certain, 
the  whole  work  was  stopped  by  the  incredible  suggestion 
that  in  the  event  of  a  war  the  soldiers  of  England,  and  the 
science  of  England,  could  not  defend  a  couple  of  rat-holes, 
holes  14  feet  in  diameter  and  20  miles  long,  situated  far 
below  the  surface  of  the  sea,  having  a  rapid  dip  from  the 
shore  to  a  low  point,  gradually  rising  from  there  to  the 
centre  of  the  length  of  the  tunnel,  so  that  the  English  end 
could  be  flooded  with  sea-water  in  twenty-five  minutes  up 
to  the  soffit  of  the  arch  at  the  dip ;  and  in  consequence 
of  this  incredible  and  most-to-be-ashamed-of  scare  it  is 
due  that  one  of  the  finest  instances  of  civil  engineering 
work  in  connexion  with  the  science  of  geology,  and  as  1 
believe  one  of  the  most  useful  works  that  has  even  been 
proposed,  has  been  put  a  stop  to. 

To  come  to  Sedtion  D,  the  botanical  side  of  it  is  inter¬ 
esting  to  the  engineer  as  instructing  him  in  the  locality 
and  quality  of  the  various  woods  that  he  occasionallyuses 
in  his  work.  With  regard  to  that  most  important  part  of 
the  work  of  D,  which  relates  to  “  germs  ”  and  their  in¬ 
fluence  upon  health,  the  engineer  deals  with  it  thus  far: 
he  bears  in  mind  that  the  water  supply  must  be  pure,  and 
that  the  building  must  be  ventilated,  and  that  the  excreta 
must  be  removed  without  causing  contamination  ;  thus  the 
waterworks  engineer,  the  warming  and  ventilating  engi¬ 
neer,  and  the  sewage  engineer  can  (and  do)  all  of  them 
profit  by  the  labours  of  Sedtion  D,  and  can  by  their  works 
assist  in  giving  practical  value  to  the  pure  science  of  that 
sedtion. 

Sedtion  E,  Geography.  Probably  in  these  days,  when 
our  kingdom  at  home  and  the  old  countries  near  us  are  all 
but  full  of  the  works  of  the  engineer,  there  are  few  who 
take  a  greater  interest  in  geography  than  he  does,  and  I 
am  quite  sure  there  are  none  who  make  a  more  useful 
application  of  geographical  knowledge  for  the  benefit  of 
mankind  at  large  than  does  the  engineer.  Almost  at  the 
outset  of  this  address  I  claimed  to  magnify  Sedtion  G,  on 
the  ground  that  without  the  aid  of  its  members  we  should 
not  have  had  that  practical  lesson  in  geography  which  we 
have  received  by  our  visit  here,  a  lesson  that  will  no  doubt 
be  continued  and  amplified  by  many  of  us  before  we 
return  to  our  homes.  Whether  it  be  by  the  ocean  steamer 
or  by  the  railway  train,  the  enterprising  geographical  ex¬ 
plorer  is  carried  to  or  through  countries  which  now, 
thanks  to  the  engineer,  are  well  known  and  settled,  up  to 
the  beginning  of  the  unknown  and  not  settled;  and  thus 
his  labours  are  lightened,  he  consumes  his  energies  only 
upon  his  true  work,  brings  back  his  report,  which  is,  as  I 
have  said,  studied  by  the  engineer  with  a  view  to  still 
further  development,  and  thus  turn  by  turn  the  geographer 
and  engineer  carry  civilisation  over  the  face  of  the  world. 

Now  to  come  to  Sedtion  F,  which  trearts  of  Economic 
Science.  The  matters  with  which  this  sedtion  deals — 
birth-rate,  death-rate,  the  increase  or  the  diminution  of 
populations,  the  development  of  particular  industries  in 
different  localities,  the  varying  rates  of  wages,  the  extent 
and  nature  of  taxation,  the  cost  of  production,  the  cost  of 
transport,  the  statistics  of  railway  and  of  marine  disasters, 
the  consumption  of  fuel,  and  many  matters  which  come 
within  the  purview  of  F,  are  of  importance  to  the  engineer. 
Guided  by  the  information  given  him  by  the  labours  of 
this  sedtion,  he  comes  to  the  conclusion  that  a  work  ' 
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having  a  particular  objedt  in  view  should  or  should  not  be 
undertaken.  With  the  information  derived  from  the  past 
he  judges  of  the  future  ;  he  sees  what  provision  should  be 
made  for  prospedtive  increase  of  population  or  of  indus¬ 
tries  ;  he  sees  the  chances  of  the  commercial  success  of 
an  undertaking  or  of  its  failure,  and  he  advises  accord¬ 
ingly. 

I  do  not  propose  to  say  anything  about  Sedtion  H,  for 
I  have  dealt  with  it  as  being  still  included  within  D. 

I  trust  I  have  now  established  the  proposition  with 
which  I  set  out,  viz.,  that  not  only  is  Sedtion  G  the  sedtion 
of  Mechanical  Science,  but  it  is  emphatically  the  sedtion 
of  all  others  that  applies  in  engineering  to  the  uses  of 
man  the  several  sciences  appertaining  to  the  other  sedtions 
— an  application  most  important  in  the  progress  of  the 
world,  and  an  application  not  to  be  lightly  regarded,  even 
by  the  stridtest  votaries  of  pure  science,  for  it  would  be 
vain  to  hope  that  pure  science  would  continue  to  be  pur¬ 
sued  if  from  time  to  time  its  discoveries  were  not  brought 
into  pradtical  use. 

Under  ordinary  circumstances  I  should  have  closed  my 
address  at  this  point,  but  there  is  a  subjedt  which  at  this, 
the  first  meeting  of  Sedtion  G  after  the  meeting  at  South- 
port,  must  be  touched  upon.  It  is  one  of  so  sad  a  charadter 
that  I  have  avoided  all  allusion  to  it  until  this  very  last 
moment,  but  now  I  am  compelled  to  grapple  with  it. 

In  the  course  of  this  address  I  have  had  occasion  to 
mention  several  names  of  eminent  men,  many  of  them 
happily  still  with  us,  some  of  them  passed  away;  but  I 
doubt  not  you  have  been  struck  by  the  absence  of  one 
name,  which  of  all  others  demands  mention  when  con¬ 
sidering  physical  science,  and  still  more  does  it  come 
vividly  before  us  when  considering  the  application  of 
science  to  industrial  purposes.  I  am  sure  I  need  not  tell 
you  that  this  name,  which  I  can  hardly  trust  myself  to 
speak,  is  that  of  our  dear  friend  William  Siemens,  whose 
contributions  to  science,  and  whose  ability  in  the  appli¬ 
cation  of  science,  have  for  years  enriched  the  transadtions 
of  this  Sedtion,  and  of  Sedtion  A  and  B,  for  in  him  were 
combined  the  mechanic,  the  physicist,  and  the  chemist. 

But  a  brief  year  has  elapsed  since  he  quitted  the  Presi¬ 
dential  chair  of  the  Association,  and,  with  us  at  Southport, 
was  taking  his  accustomed  part  in  the  work  of  this  and  of 
other  sedtions,  apparently  in  good  health,  and  with  a 
reasonable  prospedt  of  being  further  useful  to  science  for 
many  valuable  years  to  come.  But  it  was  not  to  be;  he 
is  lost  to  us,  and  in  losing  him  we  are  deprived  of  a  man 
whose  eledtrical  work  has  been  second  to  none,  whose 
thermic  work  has  been  second  to  none,  and  whose  enlarged 
views  justified  him  in  embarking  in  scientific  speculations 
of  the  grandest  and  most  profound  charadter.  Whether 
or  not  his  theory  on  the  conservation  of  the  energy  of  the 
sun  shall  prove  to  be  corredt,  it  cannot  be  denied  that  it 
was  a  bold  and  original  conception,  and  one  thoroughly 
well  reasoned  out  from  first  to  last. 

I  feel  that  were  I  to  attempt  anything  like  the  barest 
summary  of  his  discoveries  and  inventions,  I  should  set 
myself  a  task  which  could  not  have  been  fulfilled  had  I 
devoted  the  whole  of  the  time  I  had  at  my  command  to 
the  purpose.  I  had,  indeed,  thought  of  making  his  work 
the  subjedt  of  my  address,  but  I  felt  that  his  loss  was  so 
recent  that  I  could  not  trust  myself  to  attempt  it.  There 
is  no  need  for  me  to  dwell  further  upon  this  most  painful 
topic.  He  was  known  to  you  all,  he  was  honoured  and 
loved  by  you  all,  and  by  every  member  of  this  Association 
he  had  so  faithfully  served,  and  over  which  he  had  so 
ably  presided ;  and  he  had  enjoyed  the  respedt  and 
esteem  of  the  best  intelligence  in  England,  the  land  of 
his  adoption  ;  of  the  Continent  his  birthplace ;  and  of 
Canada,  and  of  the  United  States,  whose  populations  are 
always  ready  to  appreciate  scientific  talent  and  the  re¬ 
sulting  industrial  progress.  It  is  not  too  much  to  say  that 
few  more  gifted  men  have  ever  lived,  and  that  with  all  his 
ability  and  talent  he  combined  a  simplicity,  a  modesty, 
and  an  affediionate  disposition  that  endeared  him  to  all. 

I  am  sorry  to  conclude  my  address  to  you  in  this  mourn- 
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ful  strain.  I  have  endeavoured  to  confine  my  allusions  to 
our  dear  friend  within  the  narrowest  limits,  but  if  I  have 
overstepped  these  I  trust  you  will  lorgive  me,  remembering 
that  “  out  of  the  fulness  of  the  heart  the  mouth  speaketh.” 


ON  THE 

ELECTROLYSIS  OF  FLUORIDE,  CHLORATE, 
AND  PERCHLORATE  OF  SILVER.* 

By  G.  GORE,  LL.D.,  F.R.S. 

By  means  of  pure  dilute  hydrofluoric  acid  (prepared  as 
described  in  Phil.  Trans.  Roy.  Soc.,  1869,  p.  196)  and  pure 
oxide  or  carbonate  of  silver,  a  rather  strong  solution  of 
pure  argentic  fluoride  was  obtained,  and  was  then  acidi¬ 
fied  by  addition  of  pure  hydrofluoric  acid,  in  order  to  fit  it 
for  electrolysis. 

This  liquid  is  a  remarkably  good  conductor  of  electricity, 
and  is  decomposed  with  t'ne  greatest  ease  by  employing 
electrodes  of  silver,  and  an  eleCtric  current  derived  from  a 
single  cell  composed  of  zinc  and  platinum  in  dilute  sul¬ 
phuric  acid. 

I  have  elsewhere  [Phil.  Trans.  Roy.  Soc.,  1870,  p.  235), 
described  some  of  the  phenomena  attending  the  electro¬ 
lysis  of  a  strong  aqueous  solution  of  this  salt  not  con¬ 
taining  any  free  acid,  such  as  the  extremely  rapid  for¬ 
mation  of  a  very  thick  coating  of  beautiful  and  bright 
crystals  of  silver  upon  the  cathode,  soon  becoming  half  an 
inch  in  thickness  and  rapidly  extending  over  the  bottom 
of  the  vessel  to  the  anode,  and  metallically  uniting  the 
electrodes  unless  the  deposit  is  frequently  removed.  The 
increase  of  these  crystals  is  so  rapid  with  a  strong  solution 
and  current,  that  if  the  vessel  is  a  small  one  it  soon 
becomes  half  filled  with  them.  There  is,  however,  another 
phenomenon  to  which  I  now  desire  to  call  attention,  viz., 
that  whilst  a  thick  and  smooth  anode  of  pure  sheet  silver 
in  a  suitable  solution  of  potassic  cyanide  dissolves 
gradually  away  and  retains  its  original  whiteness,  cohesive 
strength,  and  most  of  its  original  smoothness,  until  it  has 
become  extremely  thin,  a  similar  anode  in  the  fluoride 
solution  quickly  becomes  exceedingly  rough,  of  a  giey 
aspect,  and  very  friable  throughout  its  thickness,  having 
lost  its  original  degree  of  cohesive  strength. 

Imagining  that  this  loss  of  cohesion  might  be  due  to 
some  substance  set  free  by  electrolysis  and  absorbed  by 
the  silver,  as  in  similar  cases  of  absorption  of  hydrogen 
and  other  liberated  ions,  at  metallic  cathodes,  I  took  a 
tube  of  pure  silver,  2I  in.  deep,  §  in.  diameter,  and  about 
x  mm.  thick,  closed  at  the  bottom  by  pure  silver,  and 
employed  it  as  the  anode.  The  upper  end  of  the  cup 
being  tightly  closed  by  cork,  through  which  was  fixed  a 
slender  platinum  tube,  connected  by  an  indiarubber  tube 
with  an  open,  slender,  and  bent  glass  tube  containing 
mercury,  in  order  to  render  manifest  any  diffusion  of  gas 
into  the  interior  of  the  tube. 

Under  these  conditions,  the  liquid  was  electrolysed 
until  a  large  hole  was  corroded  in  the  tube;  no  signs  of 
gas  or  odour,  however,  appeared,  nor  was  the  cork  which 
closed  the  tube  bleached  or  blackened.  I  conclude,  there¬ 
fore,  that  the  loss  of  cohesion  of  the  silver  was  not  due  to 
diffusion  of  liberated  fluorine,  through  the  silver. 

A  solution  of  chlorate  of  silver  was  formed  by  adding  to 
ii  ounce  of  aqueous  chloric  acid  (containing  as  impurity 
traces  only  of  hydrochloric  acid  or  a  chloride)  ten  grains 
of  argentic  oxide  :  it  nearly  all  dissolved.  The  liquid  was 
filtered  and  then  electrolysed  by  means  of  electrodes  of 
pure  sheet  silver  and  a  current  from  two  Srnee’s  cells 
charged  with  a  mixture  of  one  vol.  of  sulphuric  acid.and 
fifty  of  water.  Conduction  was  very  free  for  a  short  time ; 
the  anode,  however,  soon  became  coated  with  a  black 
film,  probably  of  peroxide  of  silver,  which  appeared  to 
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stop  the  current.  Silver  was  freely  deposited  at  first. 
The  deposit  was  loose  and  not  very  white.  The  anode 
corroded  but  slowly,  and  permanently  continued  nearly 
black.  By  employing  one  Smee’s  cell  only,  the  deposit 
was  more  slow,  and  more  coherent,  and  remained  attached 
to  the  cathode.  The  solution  requires  a  feeble  current,  a 
large  cathode,  and  a  much  larger  anode. 

To  form  the  solution  of  argentic  perchloride,  fifteen 
grains  of  oxide  of  oxide  of  silver  were  added  to  one  ounce 
by  measure  of  aqueous  perchloric  acid.  It  nearly  all  dis¬ 
solved.  The  liquid  contained  either  hydrochloric  acid  or 
a  chloride  rather  freely.  The  solution  was  then  filtered 
and  eledrolysed  by  means  of  a  current  from  two  Smee’s 
elements  feebly  charged,  and  eledrodes  of  pure  sheet 
silver;  copious  condudion  occurred.  The  anode  quickly 
became  black,  as  if  peroxide  of  silver  was  formed,  but  the 
current  did  not  much  diminish.  The  cathode  soon  acquired 
a  very  bulky  deposit  of  loosely  adherent  silky  crystals  of 
silver.  The  liquid  was  again  filtered,  and  then  diluted 
with  half  an  ounce  of  water,  and  a  current  from  only  one 
Smee’s  cell  now  employed.  The  anode  became  less  dark 
in  colour  ;  the  condudion  was  still  very  free,  and  a  smaller 
bulk  of  crystals  was  deposited.  A  wire  of  silver  was  now 
substituted  as  the  anode,  and  the  crystals  removed.  The 
anode  rapidly  corroded,  and  acquired  a  thick  loose  coating 
of  black  matter,  which  kept  falling  off  ;  it  then  acquired  a 
thick  green  coating,  but  evolved  no  gas.  The  solution  is 
a  remarkably  good  condudor.  It  requires  a  very  large 
cathode  and  a  rather  small  anode. 


ANALYSIS  OF  ANTIMONY  ALLOYS, 
SUCH  AS  TYPE-METAL, 
CONSISTING  OF  LEAD,  ANTIMONY,  AND  TIN. 
By  F.  WEIL. 


x.  From  2  to  3  grrns.  of  the  comminuted  alloy  are  treated 
with  nitric  acid  in  a  boiling-flask;  almost  all  the  nitric 
acid  is  evaporated  off,  a  large  excess  of  pure  hydrochloric 
acid  is  added,  and  the  mixture  is  boiled  until  the  fumes 
no  longer  turn  iodised  starch  paper  brown,  or  but  very 
faintly  so.  Hydrochloric  acid  is  aga;n  added,  and  a  little 
potassium  permanganate  or  chlorate,  to  make  sure  that 
all  the  antimony  is  dissolved  as  antimonic  acid.  The 
liquid  is  then  boiled  until  the  fumes  no  longer  adt  upon 
the  iodised  starch  paper,  i.e.,  until  all  the  free  chlorine  is  ex¬ 
pelled. 

The  solution  is  then  introduced  into  a  narrow  measuring 
glass,  and  filled  up  to  the  mark  (200  c.c.)  with  hydro¬ 
chloric  acid  and  water  containing  much  tartaric  acid,  and 
well  shaken. 

The  antimony  is  then  determined  in  10  c.c.  of  the  solu¬ 
tion  volumetrically  with  stannous  chloride,  according  to  the 
method  of  Weil  (see  “  Fresenius’s  Quant.  Analysis,”  6  edit., 
vol  ii.,  part  5,  p.  542). 

If  the  alloy  contains  very  much  lead  it  is  better  to  pro¬ 
ceed  as  follows,  in  order  to  have  in  the  measuring  glass  a 
clear  liquid  not  rendered  turbid  by  lead  chloride. 

The  flask  which  contains  the  insoluble  stannic  and  an¬ 
timonic  acids  suspended  in  nitric  acid,  is  filled  up  with 
hot  water,  shaken  up,  and  let  stand.  After  the  precipitate 
is  completely  deposited  the  clear  solution  of  lead  nitrate 
is  drawn  off  with  a  pipette. 

The  precipitate  is  washed  in  the  same  manner  with  hot 
water,  decanted,  and  the  residue  is  boiled  in  the  flask  with 
much  hydrochloric  acid  and  some  potassium  permanganate 
or  chlorate  until  all  chlorine  is  expelled. 

The  liquid,  along  with  the  aqueous  and  hydrochloric 
'  solution  of  tartaric  acid,  is  then  poured  into  the  graduated 
cylinder  up  to  the  mark  of  200  c.c.,  and  10  c.c.  are  lastly 
titrated  as  above  for  antimony. 

2.  From  2  to  3  grrns.  of  the  alloy,  finely  divided,  are 
again  treated  with  strong  nitric  acid,  and  the  lead  is  deter 
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mined  as  sulphate  in  the  well-known  manner,  and  in  the 
well-washed  residue  the  joint  quantity  of  lead  and  antimony 
is  determined  by  ignition  and  weighing  as  antimonic  and 
stannic  acids. 

3.  The  antimony  as  determined  in  No.  1  is  calculated 
as  Sb04  and  deducted  from  the  weight  of  the  j  >  nt  anti¬ 
monic  and  stannic  acids  already  found.  The  residue  is 
the  stannic  acid. 

This  method  has  the  advantage  of  evading  the  tedious 
and  difficult  separation  of  antimony  and  tin. — Zeitschnft 
f.  Analytische  Chernie. 


SEPARATION  OF  ZINC  FROM  NICKEL. 

By  THOMAS  MOORE. 

The  usual  method  for  the  separation  of  the  two  metals  by 
sulphuretted  hydrogen  is  open  to  many  objections,  and  it 
is  only  in  the  hands  of  experienced  chemists  that  good 
results  can  be  depended  upon,  as,  unless  the  exaCt  amount 
of  sodic  acetate  is  added,  either  some  of  the  zinc  will  not 
be  thrown  down,  or  the  precipitate  of  zinc  sulphide  will  be 
contaminated  with  nickel  sulphide.  In  the  following  pro¬ 
cess,  however,  I  obtain  the  zinc  sulphide  perfectly  pure, 
and  without  any  of  the  difficulties  always  attending  the 
neutralising  of  the  solution  with  sodic  carbonate. 

Excess  of  acid  is  got  rid  of  by  evaporation,  and  the 
residue  dissolved  in  from  20  to  25  c.c.  water  and  com¬ 
pletely  precipitated  with  excess  of  ammonic  sulphide;  the 
precipitate  is  then  dissolved  in  potassic  cyanide,  the  solu¬ 
tion  being  effected  by  heating.  When  completely  dissolved, 
dilute  to  about  250  c.c.,  and,  after  adding  a  few  c.c.  of  scdic 
acetate,  acidify  with  acetic  acid  and  raise  to  the  boiling 
point.  The  zinc  is  thrown  down  as  the  sulphide,  and, 
after  standing  a  few  hours,  is  washed  thoroughly  by  decan¬ 
tation,  using  hot  water  containing  a  little  acetate  of  sodium 
and  a  few  c.c.  sulphuretted  hydrogen  water,  and  finally 
converted  into  oxide  by  the  usual  process.  The  filtrate 
and  washings  are  evaporated  to  dryness  with  aqua  regia, 
and  the  nickel  estimated  in  the  residue  by  dissolving  in 
water  and  precipitating  with  potassic  hydrate  and  bromine, 
re-dissolving  in  dilute  sulphuric  acid,  adding  ammonia, 
and  precipitating  as  the  metal  by  electrolysis. 

The  results  are  very  accurate,  and  as  I  have  had  con¬ 
siderable  experience  with  it  in  its  application  to  German 
silver  analysis,  I  can  appreciate  the  smoothness,  cleanli¬ 
ness,  and  rapidity  with  which  it  works. 

Erdington. 


SOME  NOTES  ON  THE  REICHERT  METHOD  OF 
BUTTER  ANALYSIS. 

By  LEROY  W.  McCAY,  M.A.,  D.Sc- 

Having  been  lately  called  upon  to  report  on  some  sam¬ 
ples  of  suspected  butter,  and  having,  during  my  examina¬ 
tion,  made  quite  a  study  of  the  Reichert  method  of 
analysis,  it  may  not  be  out  of  place  to  here  call  attention 
to  a  few  points,  a  knowledge  of  which  may  prove  of  value 
to  those  who  have  occasion  to  try  the  process  for  the  first 
time. 

(1).  First,  then,  I  found,  in  the  beginning,  consider¬ 
able  trouble  in  apprehending  what  the  author  means 
when  he  directs  that  the  mixture  of  fat,  caustic  potash, 
and  80  °/o  alcohol  be  heated  in  a  flask  and  upon  the  water- 
bath,  with  constant  shaking,  until  the  soap  no  longer 
forms  a  foaming,  smeary  mass.  Indeed  a  solution  of  the 
problem  has  been  arrived  at  entirely  by  experience. 
What  Reichert  wishes  to  impress  upon  the  chemist  is 
that  an  evaporation  of  the  alcohol  is  essential.  Now, 
although  upon  a  fulfilment  of  this  condition  the  correct¬ 
ness  of  the  method  depends,  not  one  word  has  the  author 
to  say  which  bears  directly  upon  the  subject.  In  fact,  the 
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word  evaporation  does  not  occur  at  all  in  the  article.  He 
seems  to  take  it  for  granted  that  a  complete  evaporation 
of  the  alcohol  is  essential,  but  considers  it  as  worth  while 
to  call  attention  to  the  fact  that  this  is  alone  possible, 
providing  the  flask  containing  the  soap  be  heated  upon 
the  water-bath,  with  constant  and  violent  agitation,  until 
the  mass  no  longer  exhibits  a  tendency  to  froth  or  foam. 
He  has  left  out  a  most  valuable  and  suggestive  direction, 
and  seen  fit  to  introduce  one  the  ambiguity  of  which  must, 
I  fear,  unless  attention  be  called  thereto,  prove  a  ready 
stumbling-block  to  many  who  have  occasion  to  try  the 
process  for  the  first  time.  I  insist,  therefore,  that  Reichert, 
in  his  directions,  fails  to  state  with  sufficient  prominence 
the  necessity  of  a  complete  evaporation  of  the  alcohol. 
It  is  surprising  how  incompletely  the  method  has  been 
described  by  those  who  have  had  opportunity  to  try  it. 
In  truth,  there  has  generally  been  no  description  at  all, 
it  being  merely  stated  that  Reichert’s  directions  were 
followed.  I  know  of  four  chemists  who  have  experienced 
the  same  trouble  that  I  have,  and  consequently  it  seemed 
proper  to  publish  a  word  on  the  matter.  The  condition 
under  consideration,  however,  being  carried  out,  the  pro¬ 
cess  turns  out  to  be  fully  as  quick,  easy,  and  accurate  as 
it  is  claimed  to  be  by  its  ingenious  author,  and,  although 
less  rapid  and,  to  my  mind,  less  satisfactory  than  the 
simple,  beautiful,  and  elegant  method  of  Dr.  Koettstorfer, 
it  certainly  is  very  convenient  and,  on  the  whole,  more 
trustworthy  than  that  of  Hehner. 

(2) .  To  get  rid  of  the  alcohol  by  merely  heating  upon 
the  water-bath  is  no  easy  matter,  and  so  I  have  endea¬ 
voured  to  hit  upon  some  contrivance  by  means  of  which 
this  difficulty  may  be  obviated.  I  find  that  the  alcohol 
is  almost  entirely  removed,  and  that,  too,  in  a  very  short 
time,  by  proceeding  as  follows  :  the  flask  containing  the 
soap  and  residual  alcohol  is  closed  with  a  perforated  cork 
through  which  passes  a  piece  of  glass  tubing  long  enough 
to  reach  to  about  the  centre  of  the  flask,  when  the  cork  is 
in  place,  and,  moreover,  project  a  few  inches  above  the 
end  of  the  neck.  This  outer  end  of  the  tube  is  then  con¬ 
nected  with  the  suction  pump  by  means  of  a  piece  of 
rubber  tubing,  and  the  flask  firmly  clamped  in  an  upright 
position  in  the  bath,  the  temperature  of  which  is  so  regu¬ 
lated  that  the  contents  of  the  flask  shall  enter  into  a  state 
of  gentle  ebullition.  As  soon  as  the  smeary  mass,  upon 
shaking,  no  longer  froths  or  exhibits  a  tendency  to  froth, 
the  point  is  reached  and  the  soap  may  be  dissolved  in 
water,  decomposed  with  acid,  and  the  distillation  com¬ 
menced. 

(3) .  To  avoid  the  violent  bumping  which  is  so  marked 
during  the  process  of  distillation,  and  which  so  seriously 
interferes  with  the  general  method  of  procedure,  Reichert 
recommends  it  as  feasible  to  pass  a  slow  current  of  air 
through  the  liquid  in  the  retort.  This,  however,  is  trou¬ 
blesome,  as  will  be  evident  at  a  glance.  Ambubl  sought 
to  steer  clear  of  this  difficulty  by  using  bits  of  platinum 
and  pumice  stone,  but  entirely  without  success.  Dr. 
G.  C.  Caldwell,*  finding  it  inconvenient  to  use  the  stream 
of  air,  ventured  to  try  a  combination  of  platinum  spirals 
and  pieces  of  pumice,  and  with  complete  success.  I 
have  tried  this  gentleman’s  device  and  have  found  it  to 
work  admirably.  Thus  far  I  have  made  a  great  number 
of  distillations,  and  in  no  case  have  I  noticed  an  indica¬ 
tion  of  what  could  be  called  bumping.  The  ebullition 
continues  throughout  the  process  perfectly  constant,  and 
the  quiet  manner  in  which  the  bubbles  of  vapour  are 
given  off  at  the  surfaces  of  the  bits  of  pumice  attached 
to  the  spirals,  resembles  very  much  the  gentle  disengage¬ 
ment  of  the  bubbles  from  the  lead-loaded  cork  in  the  new 
Bunsen  water-bath,  I  use  three  little  spirals,  a  small 
piece  of  pumice  being  attached  at  either  end  of  each  coil. 
The  spirals,  with  their  attachmnts,  are  conveniently 
made  by  coiling  a  piece  of  ordinary  platinum  wire,  about  7 
to  8  inches  long,  around  a  stout  stirring  rod,  passing  each 


*“  Second  Annual  Report  of  the  New  York  State  Board  of  Health; 
1881-1882.”  Butter,  page  526. 


The  Reichert  Method  of  Butter  Analysis. 


I52 

end  through  a  bit  of  perforated  pumice  and  twisting 
fast.  I  also  drop  in  two  or  three  pieces  of  plain  pumice. 
Dr.  Caldwell,  in  his  article,  simply  mentions  the  success 
attending  his  use  of  combinations  of  platinum  spirals  an 
pumice,  without  entering  into  detail  ;  consequently, 
trust  I  may  be  excused  lor  dwelling  at  length  upon  the 
subject. 

John  C.  Green  School  of  Science, 

College  of  New  Jersey,  Princeton,  N.J. 


Copper  Oxychloride  as  a  Paint 


Chemical  Mews, 
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CORRESPONDENCE. 

COPPER  OXYCHLORIDE  AS  A  PAINT. 


To  the  Editor  of  the  Chemical  News. 

Sir, — There  would  seem  to  be  a  diversity  of  opinion 
amongst  medical  men  as  to  whether  Dr.  Koch’s  bacillus, 
or  microbe,  be  the  cause  or  the  result  of  cholera  ;  but 
whichever  way  that  may  be,  it  is  a  remarkable  fact  that 
preparations  of  the  two  metals  mercury  and  copper,  which 
are  admittedly  more  eminently  destructive  than  any  others 
to  plant  and  infusorial  life,  should  be  among  the  most 
favourite  remedies  for  that  disease,  and  their  efficacy  veiy 
probably  depends  on  these  same  destructive  powers. 
True,  among  the  forms  in  which  mercury  is  employed, 
mercurous  chloride  (calomel)  has  always  held  a  favouiite 
place  with  doctors,  and  this  is  one  of  the  least  active 
preparations  of  mercury,  but  this  has  probably  been  due 
to  the  fact  that,  being  less  poisonous  than  any  of  the 
mercuric  preparations,  it  has  been  found  to  be  a  readier 
means  of  introducing  into  the  stomach  a  certain  quantity 
of  the  metal  without  disastrous  effects  to  the  patient. 

If  it  be  desired  to  administer  copper,  reduced  metallic 
copper  (copper  precipitate)  would  probably,  on  this  same 
principle,  be  found  to  be  the  safest  and  best  form,  in  which 
to  administer  it,  as,  if  pure  and  well  prepared,  it  may  be 
given  in  considerable  doses  without  injury.  But  just  as 
the  mercuric  preparations  are  more  active  than  the  mer¬ 
curous,  so  the  cupric  are  more  active  than  the  cuprous  or 
than  metallic  copper,  and  it  would  probably  be  found 
advantageous  to  paint  the  insides  of  water  tanks  with 
the  oxychloride  of  copper  (Brunswick  green)  or  some 
other  insoluble  cupric  salt,  as  a  means  of  antagonism 
to  the  development  of  microbia.  Mercuric  salts  would, 
of  course,  act  equally  well,  if  not  better,  but  they  might 
be  considered  to  be  dangerous,  being  so  very  poisonous, 
whereas  cupric  salts,  though  excessively  inimical  to 
plant  and  infusorial  life,  are  even  held  by  some  to  be  not 
poisonous  to  man  at  all. 

Though  I  should  hardly  be  willing  to  go  this  length 
in  view  of  the  many  notable  and  well  accredited  instances 
of  poisoning  by  copper,  I  cannot  but  admit  that  copper 
acts  less  actively  on  the  human  system  than  had  been 
supposed  ;  but  anyway,  a  paint  made  with  so  insoluble 
a  salt  as  the  cupric  oxychloride  could  never  make  the 
water  in  the  least  unwholesome,  much  less  dangerous. 
Of  course  this  method  does  not  pretend  to  be  by  any 
means  a  prophylactic  against  the  presence  of  all  microbia; 
it  could  only  affect  such  as  came  in  contact  with  the 
sides,  or  subsided  to  the  bottom,  and  it  would,  at  any 
rate,  prevent  all  growth  on  the  sides  or  bottom  of  the 
tank,  and  destroy  such  organisms  as  came  into  contact 
with  them. 

I  thus  propose  it  merely  as  in  some  sort  a  step  towards 
sanitation,  not  to  speak  of  it  as  a  complete  remedy. 
Iron  pipes  might  also  be  so  coated  interiorly.  We  must 
not  measure  the  activity  of  copper  on  microbia  by  its 
action  on  the  human  system.  That  which  would  kill 
microbia  will  often  scarcely  affect  human  beings,  and 
vice  versa,  what  would  be  inevitably  fatal  to  a  human 
being  will  often  scarcely  afiect  microbia.  Thus  a  dose  of 
copper,  which  is  fatal  to  all  growth,  and  to  all  the  lower 
organisms,  may  scarcely  affect  the  human  subject.  Borax 


and  salicylic  acid  have  a  fatal  effect  on  microbia  and  on 
fermentation,  but  are  with  no  poisonous  effect  on  human 
beings;  while,  on  the  other  hand,  in  the  presence  ot  a 
dose^of  arsenic,  which  would  be  inevitably  fatal  to  man, 
saccharine  liquids  will  enter  into  fermentation,  the  action 
beinv  only  rendered  a  little  slower;  and  bacteria  will  also 
live  in  such  a  solution.  It  is  now  usual  to  paint  iron 
tanks  with  red  or  white  lead,  and,  apart  from  the  fact  of 
lead  paint  not  being  over  good  for  iron,  we  know  that 
some  water  exerts  a  solvent  action  on  lead.  Where,  then, 
the  choice  lies  between  lead  and  copper,  as  a  basis  ot  a 
paint  for  water  tanks,  the  latter  is  most  certainly  to  be 
preferred.  However,  if  an  iron  tank  be  painted  with  a 
cupric  salt,  whatever  it  may  be,  it  is  necessary,  above  all 
things,  that  the  copper  paint  be  perfectly  isolated  from 
the  iron  beneath,  if  it  is  desired  to  be  maintained  in  a 
proper  state  of  efficiency,  and  this  either  by  a  spirit  or 
benzoline  varnish,  or,  which  is  better,  a  paint  composed 
with  a  metallic  oxide  the  metal  of  which  is  electro-positive 
to  iron,  so  that  it  may  not  be  reduced  thereby.  Zinc 
oxide,  magnesia,  or  even  common  cement,  make.a.veiy 
good  basis  for  a  paint  for  this  purpose,  but  magnesia  is  by 
far  the  best  and  most  durable  of  these. 

The  paint  may  be  made  up  with  either  addition  of  the 
calcined  magnesia  to  varnish,  or  drying  oil,  and  a  suffi¬ 
ciency  of  driers  added  in  this  latter  case,  as  without  them 
magnesia  paint  does  not  dry  well,  and  on  this,  when 
sufficiently  dry,  the  cupric  paint  should  be  applied. —I  am, 
&c> 

F.  Maxwell-Lyte. 


IRON  COMBUSTION  TUBES. 

To  the  Editor  of  the  Chemical  News. 

Sir,— In  the  Proposals  for  Uniform  Methods  for  the 
Determination  of  Nitrogen  accepted  by.  the  German 
Manure  Manufacturers’  Association  it  is  stated  that 
“  The  use  of  iron  combustion  tubes  cannot  be  generally 
recommended.  They  are  only  allowable  with  the  modi¬ 
fications  described  by  Prof.  Paul  Wagner  ( Cliemiker 
Zeitung,  viii.,  No.  37).”  Would  any  of  your  readers 
kindly  inform  me  through  your  columns  what  these  modi¬ 
fications  are? — I  am,  &c., 

W.  W.  M. 


AN  EXAMINATION  QUESTION. 

To  the  Editor  of  the  Chemical  News. 
gIR, — Having  recently  presented  myself  for  examination  in 
Chemistry,  I  am  naturally  anxious  to  know  whether  I  am 
likely  to  be  passed  or  ploughed.  One  of  the  questions 
asked  me  to  describe  the  behaviour  of  certain  metals  with 
hydrochloric  acid.  I  think  my  answer  was.  correct  in 
most  cases,  but  I  am  still  doubtful  about  antimony,  and 
take  the  liberty  of  writing  to  ask  if  any  of  your  readers 
can  set  my  mind  at  rest  on  the  subject  upon  which  the 
doctors  disagree  very  much. 

Roscoe  and  Schorlemmer  say  that  antimony. is  “  easily 
dissolved  by  hot  hydrochloric  acid.”  (1879,  part,  ii . ,  p.  305). 

Roscoe  says  “  Antimony  is  not  attacked  by  dilute  hy¬ 
drochloric  acid.”  (“  Elementary  Chemistry,”  1877,  P-  2I2-) 

Kolbe  says  “  Hydrochloric  or  dilute  sulphuric  acid 
have  (sic)  no  aftion  on  antimony.”  (Humpidge’s  Trans¬ 
lation,  1884,  p.  252). 

Watts  (Fownes)  says  “Antimony  is  dissolved  by  hot 
hydrochloric  acid.”  (1883,  p.  531)- 

Fresenius  (“Qualitative  Analysis, ’’.Vacher,  1872,  p.  149.) 
says  “  Hydrochloric  acid,  even  boiling,  does  not  attack 
antimony.”  Again  (“  Quantitative  Analysis,”  Vacher, 
1876,  p.  154)  “  Hydrochloric  acid  has  very  little  aftion  on 
it,  even  when  concentrated  and  boiling.” 

Miller  (“  Elements  of  Chemistry,”  1868,  p.  673)  says— 
“  When  finely  powdered  it  is  dissolved  by  strong  hydro- 
chloiic  acid  by  the  aid  of  heat.” 


c  seplC26,  SK?1' }  Chemical  Notices  from  Foreign  Sources. 
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I  stated  that  antimony  is  but  little  affe&ed  by  hydro¬ 
chloric  acid,  so  that  I  should  be  plucked  by  Roscoe, 
Schorlemmer,  and  Watts,  and  passed  by  Kolbe,  Fresenius, 
and  Miller. — I  am,  &c., 

A  Benighted  Student. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwis 
expressed. 


Journal  de  Pharmacie  et  de  Chemie. 

Series  5,  Vo),  ix.,  March,  1884. 

Simple  Means  of  Detecting  Albumen  in  Urine. — 
M.  Geisler. — The  reagent  employed  consists  of  two  slips 
of  filter-paper,  the  one  steeped  in  nitric  acid  and  the  other 
in  a  solution  of  potassium  mercuric  iodide,  prepared  as 
follows  : — Potassium  iodide,  3-32  parts  ;  mercuric  chloride, 
135  ;  acetic  acid,  ?.o-oo  ;  distilled  water,  40'Oo.  The 
paper  thus  prepared  is  dried  and  cut  in  slips  ;  to  make  use 
of  it  the  two  slips  are  steeped  in  the  sample  of  urine  in 
question.  If  albumen  is  present  the  urine  becomes  turbid. 
The  process  is  sensitive,  and  an  excess  of  the  reagent  does 
not  interfere.  It  certainly  precipitates  other  principles 
contained  in  urine,  such  as  uric  acid,  mucine,  alkaloids, 
&c.,  but  it  will  always  be  easy  to  recognise  the  nature  of 
the  turbidity  produced.  The  precipitate  of  uric  acid  re¬ 
dissolves  on  heating,  the  precipitates  of  alkaloids  dissolve 
in  alcohol ;  mucine  forms  small  clouds  in  the  midst  of  the 
liquid,  whilst  albumen  is  thrown  down  in  heavy  flocks. 

Extraction  of  Colouring-Matters  by  Means  of 
Solutions  of  Borax. — R.  Palm. — Already  inserted. 

Saffron,  Containing  Alumina. — E.  Schmidt. — The 
question  is  here  not  of  a  sophistication,  but  of  a  small 
quantity  of  alumina  naturally  present  in  saffrons  from  the 
South  of  France.  The  only  plants  in  which  alumina  has 
been  hitherto  discovered  are  certain  Lycopods  and  Rubus 
arcticus.  The  saffrons  in  question  contain  from  0T15  to 
0’i23  per  cent. 

Determination  of  Starch. — Mr.  O’Sullivan. — From 
the  Journal  of  the  Chemical  Society. 

April,  1884. 

Assay  of  the  Peppers  of  Commerce  with  reference 
to  their  Sophistication  with  Olive-Kernels  and  Husks. 
— H.  Rabourdin. — The  author  weighs  out  exactly  a 
gramme  of  the  sample  and  boils  it  continuously  for  an 
hour  in  100  grms.  distilled  water  and  4  grms.  sulphuric 
acid,  adding  more  water  from  time  to  time  to  make  up  for 
the  loss  by  evaporation.  The  flask  must  be  supported 
by  the  neck  or  it  will  be  broken  by  the  violent  bumping. 
After  boiling  for  an  hour  the  liquid  is  allowed  to  cool, 
poured  upon  a  plain  double  filter  which  has  been  previously 
well  dried  and  tared.  When  the  pepper  contains  olive- 
kernels  they  go  to  the  bottom  of  the  flask  by  reason  of 
their  higher  specific  gravity,  and  when  the  liquid  is  poured 
upon  the  filter  they  form  upon  the  sides  of  the  flask  as  it 
were  a  reddish  sand,  more  or  less  plentiful.  This  character 
already  is  decisive,  since  pure  pepper  never  gives  these 
dense,  reddish  fragments.  The  flask  is  repeatedly  rinsed 
out,  and  the  filter  with  the  residue  are  ‘perfectly  washed 
with  boiling  distilled  water.  It  is  then  dried  and  weighed 
very  carefully.  The  weight  of  this  total  residue  forms  the 
coefficient  of  the  pepper.  This  value  is  variable  for  every 
kind  of  pepper,  but  for  all  pure  kinds  within  very  narrow 
limits,  and  is  strikingly  increased  when  the  pepper  is  adul¬ 
terated  with  kernels  or  shells.  For  white  pepper  the 
value  is  o’lys  ;  Malabar,  Tellichery,  and  Saigon  peppers, 
030;  Alepy,  032;  other  pure  peppers  of  commerce,  035. 
On  the  other  hand,  that  of  the  olive-kernels  is  on  the 
average  0745,  and  that  of  the  husks  or  shells  070. 


Diredt  Volumetric  Determination  of  Lime  and 
Calcium  Carbonate. — M.  Prunier. — The  difficulty  of  ob¬ 
taining  quickly  a  clear  supernatant  liquid,  even  at  a  boil, 
on  precipitating  a  soluble  calcium  salt  with  ammonium 
oxalate  has  led  to  the  abandonment  of  this  reagent  for 
the  volumetric  determination  of  calcium  salts.  This  diffi¬ 
culty  has  been  overcome  by  taking  advantage  of  the  pro¬ 
perty  of  starch,  added  in  infinitesimal  doses,  of  promoting 
the  deposit  of  precipitates,  when  boiled  with  the  calca¬ 
reous  solution  in  question,  such  liquid  being  neutral  or 
neutralised  with  pure  ammonia.  The  standard  solution 
is  prepared  as  follows: — Pure  ammonium  oxalate,  3530 
grms.,  and  water  to  form  a  i-4th  normal  solution. 
The  oxalate  should  be  very  dry,  but  not  effloresced,  and 
should  leave  no  perceptible  residue  when  ignited  on  plati¬ 
num  foil.  If  there  are  any  doubts  as  to  its  purity  the 
standard  solution  may  be  titrated  with  a  solution  obtained 
by  dissolving  at  a  boil  1  grm.  pure  calcium  carbonate  in 
dilute  hydrochloric  acid,  neutralising  afterwards  with 
ammonia,  free  from  carbonate,  and  adding  water  enough 
to  make  up  40  grms.  of  liquid.  We  take  of  it,  with  a 
graduated  pipette,  10  c.c.,  representing  0^25  grm.  calcium 
carbonate,  and  ascer.ain,  in  a  manner  indicated  below,  that 
they  precipitate  exadtly  at  a  boil  10  c.c.  of  the  solution 
of  oxalate  in  presence  of  a  little  starch.  To  determine 
calcium  carbonate  in  complex  products,  c.g.,  limestones, 
we  make  a  solution  at  i-4oth  by  stirring  up  in  a  tared 
flask  1  grm.  of  the  mineral  finely  powdered  with  10  grms. 
of  water,  pouring  then  upon  it  3  c.c.  of  hydrochloric  acid 
and  boiling  the  whole  for  a  few  moments.  There  are 
then  added  20  grms.  water,  mixing  and  neutralising  with 
ammonia  free  from  carbonate  until  it  gives  a  slight  blue 
tint  to  red  litmus.  It  is  then  made  up  to  40  grms.  with 
distilled  water  and  filtered.  With  a  graduated  pipette 
there  are  measured  off  10  c.c.  of  the  filtrate  (  =  o-25  grm. 
limestone)  which  is  introduced  into  a  test-tube,  2  to  23 
centimetres  wide  and  abouc  20  to  25  in  length,  after  having 
wiped  the  outside  of  the  pipette  with  blotting-paper,  so 
as  to  have  merely  . the  exacft  10  c.c.  To  determine  the  lime 
in  such  products  as  fat  or  lean  limes,  cements,  &c.,  where 
it  is  associated  with  other  elements,  the  substance  in 
question  is  dissolved  in  the  same  manner  as  limestone,  but 
making  the  solution  at  and  introducing  into  the  test- 
tube  only  7  c.c.  instead  of  10  c.c.  In  either  case  there  is 
added  to  the  solution  a  small  quantity  of  starch  powder 
(about  1  centigrm.),  and  the  whole  is  heated  to  incipient 
ebullition,  turning  the  tube  round  to  distribute  the  heat 
evenly  and  avoid  bumping.  Then  by  means  of  a  Mohr’s 
burette,  graduated  into  tenths  of  a  c.c.,  and  fitted  with  a 
delivery  tube  so  long  as  to  descend  into  the  test-tube 
almost  to  the  level  of  the  solution,  there  are  run  in  at  once 
4  to  5  c.c.  of  oxalate.  It  is  heated  again,  shaken  up,  let 
settle  for  one  or  two  minutes,  and  the  oxalate  liquid  is  then 
gradually  added  in  small  fradtions  until  the  precipitation 
ceases.  Towards  the  end  of  the  operation,  when  the  tur¬ 
bidity  produced  on  adding  the  oxalate  diminishes  in  inten¬ 
sity,  the  standard  solution  is  dropped  in  with  the  orifice  of 
the  delivery  tube  lowered  almost  to  the  level  of  the  liquid, 
so  that  the  falling  drops  may  not  stir  up  the  deposit.  The 
supernatant  liquid  may  be  examined  as  to -its  transparency 
by  placing  it  against  a  black  ground  near  a  window.  If 
there  is  formed  on  the  surface  of  the  liquid  a  persistent 
froth,  which  renders  the  end  of  the  reaction  difficult  to 
detedt,  it  may  be  removed  by  adding  a  few  drops  of  strong 
alcohol  and  heating  the  upper  part  of  the  liquid  column. 
The  percentage  of  calcium  carbonate  or  of  lime  is  given  at 
once  and  without  calculation  by  the  number  of  tenths  of  a 
c.c.  of  the  standard  solution  employed  to  precipitate  all  the 
lime.  The  temperature  of  the  solution  during  the  analysis 
should  not  fall  below  15°,  or  the  ammonium  oxalate  may 
crystallise. 

Acftion  of  Copper  upon  the  Human  Economy; 
History  of  a  Workshop  and  of  a  Village.— MM.  A. 
Houles  and  de  Pietra  Santa. — The  authors  show  that 
persons  living  in  an  atmosphere  of  copper  dust  are  not 
subject  to  any  special  diseases  ;  that  the  “  copper  cholic  ” 


154 


Notes  and  Queries. 


Chemical  News 
Sept.  26, 1884. 


described  by  writers  of  the  last  century  does  not  exist,  but 
that  workers  in  copper  enjoy  no  immunity  from  cholera 
and  typhoid  fever. 

On  the  Powders  of  Meat.— M.  Yvon.— A  continuation 
from  the  last  number. 


MISCELLANEOUS. 


Appointment. — Mr.  William  M.  Hamlet,  F.C.S.,  has 
been  appointed  by  the  Board  of  Technical  Education, 
Sydney,  N.S.W.,  Ledurer  on  Pradical  Physics  and 
Examiner  in  Physics  at  the  Sydney  Technical  College. 

South  London  School  of  Pharmacy. — The  following 
is  the  list  of  successful  competitors  at  the  School  examina¬ 
tions,  held  from  the  26th  June  to  the  5th  July,  1884: — 
Senior  Chemistry — Medal :  R.  Wilkinson  ;  Certificates, — 
(equal)  :  D.  Arnott,  and  J.  Jackson.  Junior  Chemistry — 
Medal :  W.  Rushton  ;  Certificate — W.  Holme.  Botany — 
Medal:  T.  J.  Clark,  Certificate — R.  Atkinson.  Materia 
Medica — Medal:  W.  Holme;  Certificate — T.  J.  Clarke. 
Pharmacy  and  Practical  Dispensing — Medal :  F.  E.  Brown ; 
Certificate — W.  Rushton.  Extra  Certificates  of  Merit : 
Messrs.  Coleman,  Cooper,  Jackson,  Kingan,  Matthews, 
Taylor,  Ward,  and  Williams. 

The  Chemical  Laboratory  of  Wiesbaden. — In  the 
Summer  Term,  1884,  there  were  84  students  on  thebooks. 
Of  these,  54  were  from  Germany,  6  from  England,  6  from 
Russia,  4  from  North  America,  3  from  Austro-Hungary,  2 
from  Luxemburg,  Holland,  Belgium,  and  Switzerland,  and 
1  from  France,  Spain,  and  Sweden.  Besides  the  diredor, 
Geh.  Hofrath  Prof.  Dr.  R.  Fresenius,  there  are  engaged 
as  teachers  in  the  establishment,  Dr.  H-  Fresenius,  Dr.  E. 
Borgmann,  Dr.  W.  Fresenius,  Dr.  E.  Hintz,  Dr.  med.  F. 
Hueppe,  and  Arcbited  F.  Brahm.  The  assistants  in  the 
intsrudion  laboratoi)'  were  2  in  number,  in  the  private 
laboratory  12,  and  in  the  Versuchsstation  2.  The  estab¬ 
lishment  has  been  enlarged  by  a  special  department  for 
hygiene  and  baderiology,  direded  by  Dr.  med.  F.  Hueppe. 
During  the  last  term,  besides  the  scientific  researches,  a 
great  number  of  analyses  were  undertaken  in  the  Labora¬ 
tory  and  the  Versuchsstation  on  behalf  of  manufadure, 
trade,  mining,  and  agriculture. 


NOTES  AND  QUERIES. 


***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Banes. — Would  any  of  your  readers  inform  me  by  which  method 
in  this  country  (especially  in  Lancashire)  artificial  manure  and  glue 
are  produced  from  bones  ?  Has  muriatic  acid  yet  been  employed  for 
this  purpose,  and  to  what  extent  ? — L.  Hundeshagen. 

Indelible  Ink.. — I  find  that  about  1  part  of  naphtha  mixed  with 
2  parts  of  coal-tar  makes  a  matking-ink  for  linen  and  cotton  fabrics 
which  for  indelibility  cannot  be  surpassed.  It  has  also  the  great 
advantage  of  being  in  one  mixture,  and  will  keep  if  kept  corked  any 
length  of  time.  It  has  the  disadvantage,  however,  of  being  too  faint. 
Could  any  of  the  readers  of  your  valuable  paper  suggest  any  means  of 
darkening  the  colour? — T.  Wilson. 


Erratum.— P.  26,  col,  1,  line  11  from  top, /or  "more  of  the  silica  ” 
read  "  none  of  the  silica.” 


UNIVERSITY  COLLEGE,  LONDON. 

ANALYTICAL  CHEMISTRY. 


The  Laboratory  of  Analytical  Chemistry,  under  the  superintendence 
of  Professor  Williamson  and  Assistant  Professor  R.  T.  Plimpton, 
will  re-open  on  Thursday,  Oftober  3rd. 

For  information  as  to  oth^r  Courses  on  Chemistry,  &c.,  apply  to  the 
Secretary  of  the  College. 

TALFOURD  ELY,  M. A.,  Secretary. 


UNIVERSITY  COLLEGE,  BRISTOL- 

VJ  CHEMICAL  DEPARTMENT. 


Professor — W.  RAMSAY,  Ph.D. 

Lecturer— SYDNEY  YOUNG,  D.Sc. 

The  SESSION  1884-85  begins  on  7th  OCTOBER.  Leaures  on 
Inorganic,  Organic,  Advanced,  and  Technical  Chemistry  will  be 
delivered  during  the  Session.  The  Laboratories  are  fitted  with  the 
most  recent  improvements  for  the  study  of  Praaical  Chemistry  m 
all  its  branches.  In  the  evening,  Leaures  on  Inorganic  Chemistry 
at  reduced  fees  are  de'ivered;  and  a  Special  Course  of  Leaures  on 
Technical  Chemistry  is  also  given,  with  the  co-operation  of  the 
Worshipful  Company  of  Clothworkers.  A  Correspondence  Class 
especially  adapted  for  those  engaged  in  the  Clothworking  and  Dyeing 
Industries  will  begin  in  Oaober.  Several  Scholarships  are  tenable 
at  the  College.  Calendar,  containing  full  information,  price  is.  (by 
post  is.  3d.)  For  prospectus  and  further  information  apply  to  the 
Registrar.  _ _ _ 

INSTITUTE  OF  CHEMICAL  TECHNOLOGY 

1  AND 

ANALYTICAL  LABORATORY, 

5,  g,  and  11,  Philadelphia  Chambers,  Hackins  Hey, 
and  3  and  12  a,  Ashton  Chambers,  Hackins  Hey, 
Liverpool. 


PRINCIPAL— A.  NORMAN  TATE,  F.I.C. 


Designed  for  the  examination,  for  scientific,  commercial,  and  indus¬ 
trial  purposes,  of  substances  used  and  produced  in  the  Arts  and  Manu- 
fadtures,  and  found  in  Commerce  ;  and  for  the  instruaion  of  Students 
in  Chemistry  and  the  alliedsciences  in  their  relation  to  industrial  and 
commercial  pursuits. 

'I  he  Laboratories  have  lately  been  entirely  re-arranged  and  con¬ 
siderably  extended,  and  are  provided  with  all  appliances  necessary  for 
analytical  investigations,  special  technical  examinations,  and 
Students’  work. 

Students’  fees,  fifty  guineas  per  annum. 

In  addition  to  their  chemical  studies,  Students  who  desire  it  can 
enterupon  a  course  of  instruction  calculated  to  afford  them  knowledge 
useful  in  the  ’’eredtion  and  arrangement  of  manufacturing  buildings  and 
plant,  and  construction  of  apparatus.  Special  fees  are  charged  for 
this  coure. 

All  communications  should  be  addressed  to  Mr.  A.  Norman  Tate, 
9,  Hackins  Hey,  Liverpool,  as,  owing  to  similarity  of  surname  with 
that  of  the  principal  of  another  chemical  establishment  in  Liverpool, 
misconception  and  mistakes  have  arisen.  _ 

COLLEGE"  OF  APPL[ED_  CHEMISTRY,  KIEL. 

This  Institution  affords  special  facilities  for 

obtaining  a  thorough  practical  knowledge  of  the  Manufacture 
and  Anal3'sis  of  Technical  Products,  as  well  as  o!  the  Analysis  of  all 
articles  of  Food  and  Drink. 

Commencement  of  the  Winter  Season,  15th  of  October. 

Prospedtus  with  full  particulars  on  application  to  the 
Director,  DR.  SCHNUTZ. 

Reference,  Mr.  LOUIS  SIEBOLD,  F.I.C.,  F.C.S., 

Carr  Bank,  Bury,  Lancashire. 

CHEMICAL  LABORATORY, 

WIESBADEN,  GERMANY. 

Director — Prof.  R.  FRESENIUS,  Ph.D. 


Practicjl  Instruction  in  the  Labora-  _ 
tory . 


Prof.  R.  FRESENIUS, Ph.D.; 
H.  FRESENIUS, Ph  D.; 

W.  FRESENIUS,  Ph.D.; 

E.  HINTZ,  Ph.D. 


LECTURES. 

Experimental  Chemistry  (Inorganic)  H.  FRESENIUS,  Ph.D. 

Experimental  Physics .  W.  FRESENIUS,  Ph.D. 

OrganicChemistry . .  ..  ..  E.  HINTZ,  Ph.D. 

Chemical  Technology  . . 3 

Microscopy,  with  exercises  in  micro-  }-E.  BORGMANN,  Ph.D. 

scopic  work . I 

'(H.  FRESENIUS,  Ph.D. 

,  .  ,  .  ,  „  ,  E.  BOkGMANN,  Ph.D. 

Chemistry  and  Analysis  of  Foods  ••  j  W.  FRESENIUS,  Ph.D  , and 

(.E.  HINTZ,  Ph.D. 

Hygiene  :  praftica*  exercises  in  Bpc- 1  Dr_  med  F  HUEPPE. 

teriology  .  .. 

Technical  Drawing,  with  exercises  . .  F.  BRAHM. 

The  next  Session  commenceson  the  15th  of  October.  The  Regula¬ 
tions  of  the  Laboratory  and  the  Syllabus  of  Leaures  will  be  forwarded 
gratis  on  application  to  C.  W.  Kreidel’s  Verlag,  at  Wiesbaden,  or  to 
the  undersigned. 

Prof.  R.  FRESENIUS,  Ph.D. 


Chemical  News,  l 
Odt.  3, 1884.  J 


Some  Reactions  of  Silver  Cyanide . 


155 


THE  CHEMICAL  NEWS. 

Vol.  L.  No.  1297. 

ON  SOME  REACTIONS  OF  SILVER  CYANIDE. 

By  CHARLES  L.  BLOXAM. 

When  concentrated  nitric  acid  is  poured  on  precipitated 
silver  cyanide,  hydrocyanic  acid  is  evolved,  and,  on 
boiling,  the  cyanide  is  entirely  dissolved,  the  solution  de¬ 
positing  crystals  of  silver  nitrate  on  cooling;  but  if  the 
solution  be  decanted  when  only  a  portion  of  the  precipitate 
has  dissolved,  it  deposits,  on  cooling,  minute  needles 
which  mat  together  in  a  remarkable  manner  when  the 
liquid  is  stirred.  The  formation  of  these  needles  on  a 
glass  microscope  slide  was  recommended  by  me  in  a 
former  communication  for  the  identification  of  silver 
cyanide,  and  they  can  be  distinctly  perceived  even  with  an 
inch  objective.  They  are  identical  in  appearance  with  the 
so-called  silver  nitrocyanide  obtained  by  dissolving  silver 
cyanide  in  silver  nitrate  which  I  had  shown  to  have  the 
composition  AgCN.2AgN03.  A  quantity  of  the  crystals 
from  the  nitric  acid  solution  was  freed  from  mother-liquor 
by  pressure  in  filter-paper  till  dry,  and  decomposed  by 
water,  when  amorphous  silver  cyanide  was  left,  and  silver 
nitrate  passed  into  solution.  Two  different  crops  of 
crystals  gave  21-5  and  22-44  Per  cent  of  Ag  as  AgCN. 
The  above  formula  requires  22-78  per  cent.  The  residue 
left  by  the  nitric  acid  was  a  mixture  of  the  needles  with 
some  unaltered  silver  cyanide,  the  silver  nitrate  contained 
in  it  amounting  to  53'4  per  cent.  When  silver  cyanide 
was  left  for  about  twenty  hours  under  cold  concentrated 
nitric  acid,  about  half  of  it  had  become  converted  into 
needles  of  nitrocyanide.  The  concentrated  acid  (1-4) 
diluted  with  an  equal  volume  of  water  appears  the  most 
suitable  for  dissolving  silver  cyanide  as  nitrocyanide  when 
boiled. 

Precipitated  silver  cyanide,  treated  with  a  strong 
solution  of  sodium  carbonate  in  the  cold,  loses  its  curdy 
appearance,  and  becomes  granular.  Under  a  quarter- 
inch  objedtive,  the  edges  of  these  granules  exhibit  minute 
needles,  which  become  more  distinct  after  some  hours. 
On  boiling,  the  silver  cyanide  becomes  grey,  and  is  con¬ 
verted  into  a  mass  of  minute  needles  strongly  matted  to¬ 
gether  ;  the  boiling  solution,  decanted  into  a  beaker,  de¬ 
posits  needle-like  crystals  in  abundance.  These  crystals 
exhibit  all  the  readtions  of  silver  cyanide,  and  the  mother- 
liquor  contains  only  a  trace  of  sodium  cyanide. 

The  grey  crystalline  residue  left  after  boiling  the  silver 
cyanide  twice  with  a  very  strong  solution  of  sodium  car¬ 
bonate,  was  well  washed  and  dried  at  100°.  Its  appear¬ 
ance  under  the  microscope  was  unaltered,  and  it  gave  on 
ignition  81-3  per  cent  of  silver;  the  cyanide  would  give 
8o-6  percent,  but  the  dark  colour  of  the  needles  indicated 
slight  redudtion.  Qualitative  examination  detedied  only 
cyanide  and  a  little  metallic  silver. 

The  needles  deposited  from  the  sodium  carbonate 
solution  are  voluminous,  but  shrink  together  into  a  small 
closely-matted  mass  when  stirred.  To  obtain  a  sufficient 
quantity  for  analysis,  10  grains  of  silver  nitrate  were  dis¬ 
solved  and  precipitated  by  hydrocyanic  acid,  the  precipi¬ 
tate  well  washed,  drained,  and  heated  to  boiling  with  a 
solution  of  300  grains  of  crystallised  sodium  carbonate  in 
an  ounce  of  water  ;  the  hot  solution  was  decanted,  crystal¬ 
lised  by  stirring,  and  the  mother-liquor  poured  back  on  the 
ur.dissolved  cyanide,  which  was  again  boiled  with  it.  Fif¬ 
teen  repetitions  of  this  operation  were  required  to  dissolve 
all  the  silver  cyanide.  The  crystals,  which  appeared  very 
distindt  under  an  imh  objtdtive,  were  thoroughly  washed 
and  dried  at  ioo°  without  any  alteration.  On  ignition 
they  gave  80-46  per  cent  of  silver  instead  of  the  80  60  re¬ 
quired  for  silver  cyanide. 


Potassium  carbonate  produces  the  crystals  of  silver 
cyanide  more  readily  than  the  sodium  salt.  The  cyanide 
precipitated. from  xo  grains  of  silver  nitrate  was  boiled 
with  a  solution  of  150  grains  of  potassium  carbonate  in  an 
ounce  of  water;  the  decanted  liquid  deposited  needles 
identical  in  appearance  with  those  produced  by  sodium 
carbonate  ;  the  residual  cyanide  consisted  almost  entirely 
of  matted  needles,  and  dissolved  completely  on  boiling  ten 
times  with  the  potassium  carbonate.  The  mother-liquor 
from  the  last  crystals  contained  only  a  trace  of  cyanogen. 
Silver  cyanide,  therefore,  is  pra<5lically  undecomposed  by 
boiling  with  very  strong  solutions  of  potassium  and 
sodium  carbonates,  but  is  converted  into  small  prismatic 
crystals,  which  are  rather  sparingly  soluble  in  the  hot 
solution  of  alkaline  carbonate,  and  are  entirely  deposited 
on  cooling. 

King’s  College,  London. 

Sept.  19,  1884. 


THE  QUANTITATIVE  DETERMINATION  OF 
MORPHINE  IN  OPIUM. 

By  Dr.  VON  PERGER, 


From  10  to  20  grms.  of  the  sample  in  question,  divided 
as  finely  as  possible,  are  boiled  for  a  short  time  with  14  to 
30  grms.  caustic  baryta  and  about  150  to  200  c.c.  water 
The  solution  is  separated  by  decantation  and  filtration 
from  the  residues,  and  the  latter  are  boiled  repeatedly  with 
small  quantities  of  hot  water  until  a  portion  of  the  solution 
on  evaporation  no  longer  gives  the  reaction  of  morphine 
with  molybdrc  . sulphuric  acid.  In  this  process  too  fre¬ 
quent  a  repetition  of  the  extraction  should  be  avoided  and 
the  volume  of  the  filtrate  will  not  be  generally  more  than 
400  to  500  c.c.  Into  this  solution,  which  contains  all  the 
morphine,  is  passed  a  current  of  washed  carbonic  acid 
until  the  liquid  is  supersaturated  with  the  gas,  and  the 
entiie  mass  is  evaporated  to  dryness  in  a  capsule  on  the 
water-bath  as  quickly  as  possible. 

The  residue  is  moistened  with  absolute  alcohol 
removed  from  the  capsule  by  means  of  a  sharp  spatula’ 
introduced  into  a  glass  flask,  and  extracted  with  boiling 
absolute  alcohol  until  a  portion  of  the  extract,  evaporated 
to  dryness  on  a.  watch-glass,  no  longer  gives  a  distinct 
morphine  reaction  with  molybdic  sulphuric  acid.  For 
this  purpose  300  to  400. c.c.  are  generally  required.  The 
clear,  alcoholic  filtrate  is  freed  from  alcohol  by  distillation 
in  a  small  flask.  When  the  volume  of  the  liquid  has  been 
much  reduced  by  pouring  back  the  alcohol  and  distilling 
agam  the  residue  of  the  alcohol  is  completely  expelled  bv 
placing  the  flask  in  ar  boiling  water-bath.  7 

The.  residue  in  the  flask  is  resinous  and  sticky,  of  a 
yellowish  brown  colour.  About  15  c.c.  water  are  added 
which  has  been  mixed  with  a  little  ammonia,  and  the 
whole  is  allowed  to  stand  for  some  time.  The  dark 
resinous  mass  takes  a  light  brown  colour,  and  solidifies  by 
taking  up  water.  The  transformation  is  promoted  by 
stirring  and  rubbing  with  a  glass  rod  covered  with  caout¬ 
chouc.  The  mass  is  then  decanted  through  a  small  tared 
filter,  and  the  finely-divided  precipitate  is  brought  upon 
the  filter  by  repeatedly  pouring  back  the  filtrate.  °  Finally 
it  is  washed  with  a  little  ammoniacal  water,  large  volumes 
of  liquid  being  avoided. 

The  filter  is  dried  at  40°,  and  placed  in  a  glass  funnel 
which  can  be  closed  below.  There  is  then  poured  upon  it 
pure  chloroform  free  from  alcohol,  which  is  left  in  contadt 
with,  the  contents  of  the  filter  for  a  considerable  time  ;  the 
tap  is.  then  opened  and  the  chloroform  run  off.  A  fresh 
quantity  is  then  poured  on  in  its  stead,  and  the  operation 
repeated  uniil  if  a  portion  of  the  almost  colourless 
solvent  is  evaporated  041  a  watch-glass,,  the  residue  dis¬ 
solved  in  dilute  hydrochloric  acid,  and  the  solution  mixed 
with  caustic  soda-lye,  merely  a  trace  of  turbidity  appears  ; 
from  .3  to  5  c.c.  of  the  chloroform  solution  are  sufficient 
for  this  purpose. 
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The  filter  is  dried  and  weighed,  and  the  produft  obtained 
is  crude  morphine.  Its  colour  should  be  from  a  light- 
brown  to  a  straw-yellow.  It  contains  no  narcotine,  and  is 
in  many  cases  so  pure  that  if  covered  with  hydrochloric 
acid  it  dissolves  with  a  yellow  colour,  and  the  solution,  if 
shaken,  congeals  at  once  from  the  formation  of  morphine 

hydrochlorate.  ,  „ 

In  all  cases,  however,  it  requires  to  be  purified.  10 
this  end  the  smallest  possible  quantity  of  very  dilute  acetic 
acid  is  poured  upon  the  filter  containing  the  crude  mor¬ 
phine.  If  the  weight  of  the  crude  morphine  is  from  ro  to 
i-5  grm.,  a  mixture  of  1*5  to  2  c.c.  of  acetic  acid  at  20  per 
cent  with  20  to  25  c.c.  of  water  will  be  sufficient.  In  order 
to  promote  the  solution  of  the  morphine  as  acetate  the 
dilute  acid  may  be  heated  to  30°  to  50°.  1  he  filtiate  is 

poured  back  several  times  into  the  filter,  so  as  to  dissolve 
all  morphine.  The  filter  is  finally  washed  with  5  c.c.  of 
water,  and  the  yellowish  brown  filtrate  is  mixed  with  a 
few  drops  of  a  solution  of  potassium  ferrocyanide,  filtered 
a^ain  through  the  same  filter,  and  washed  with  about  20 
to  25  c.c.  of  water.  The  total  volume  must  not  exceed 
50  to  60  c.c.  The  solution  obtained  is  rendered  alkaline 
with  ammonia,  and  let  stand  for  24  hours.  The  crystal¬ 
line  morphine  is  collected  on  a  dried  taied  filtei,  washed 
with  ammoniacal  water,  dried  at  102°,  and  weighed. 
Journal  f.  Praktische  Chemie . 


0'63  c.c.  Hence  cause  4  does  not  suffice  for  the  expla¬ 
nation  of  the  phenomenon. 

I I.  25  c.c.  of  the  water  mixed  with  xo  c.c.  of  the  above 
acid  and  further  treated  consumed. 0'2i  c.c.  of  permanga¬ 
nate  in  one  case  in  twenty,  and  in  another  in  eighteen 
minutes.  The  reducing  agent  is  therefore  not  exclusively 
present  in  the  acid. 

III.  100  c.c.  of  distilled  water  treated  as  above  and 
mixed  with  0-63  c.c.  permanganate  were,  after  boiling  for 
an  hour  (whereby  decolouration  had  occurred),  filled  up 
with  100  c.c.  of  distilled  water,  heated  again  to  a  boil,  and 
mixed  with  permanganate.  After  boiling  for  five  minutes 
the  quantities  cousumed  were  respedtively  o-i4  c>9'  .aP~ 
0*2  c.c.  Hence  the  cause  of  the  reduction  in  the  initial 
experiment  lay  mainly  in  the  nature  of  the  distilled  water. 

IV.  100  c.c.  of  distilled  water,  boiled  for  fifteen  minutes 
with  10  c.c.  sulphuric  acid,  and  then  mixed  with  3  drops 
—  o'2i  permanganate,  were  decolourised  in  three  minutes. 
Consequently  the  reducing  agent  is  not  readily  volatile, 
but  its  efficacy  is  opened  up  by  boiling  with  acid. 

V.  100  c.c.  of  distilled  water  with  5  c.c.  sulphuric  acid 
did  not  completely  decolourise  o-2i  c.c.  permanganate  on 
boiling  for  ten  minutes.  The  same  result  was  obtained 
when  only  3  c  c.  of  acid  were  used,  but  if  15  c*c*  ^-c. 
were  used  o'2i  c.c.  of  permanganate  were  consumed  in 
three  minutes  and  075  in  ten  minutes.  Hence  the  energy 
of  the  reduction  depends  to  a  certain  extent  on  the  quantity 


ON  THE  EXAMINATION  OF  POTABLE  WATERS. 

By  W.  BACHMEYER. 

Having  been  engaged  for  some  months  with  the  examin¬ 
ation  of  potable  waters  I  found  the  communication  of  A. 
R.  Leeds  ( see  Chemical  News,  vol.  xlix.,  p.  150),  very 
welcome  The  necessitv  pointed  out  of  a  check- 
experiment  with  distilled  water  when  determining  organic 
matter  by  means  of  potasHum  permanganate  111  an  acid 
solution  led  to  a  series  of  experiments  which  may  possibly 
not  be  without  value  in  throwing  light  upon  the  subjeft. 
The  experiments  and  the  conclusions  deduced  are  there¬ 
fore  here  briefly  communicated.  As  A.  R.  Leeds  prefers 
the  determination  of  the  organic  matter  in  water  in  an 
acid  solution  to  one  in  an  alkaline  solution,  the  experi¬ 
ments  were  confined  to  the  former.  .  .  . 

It  was  first  ascertained  that  to  give  a  distinct  rose- 
colour  to  100  c.c.  of  distilled  water  2  drops  =  0-14  c.c.  of 
a  solution  of  permanganate  at  z\  were  required. 

The  distilled  water  was  prepared  from  a  deep-well 
water,  perfectly  free  from  ammonia  and  nitrous  acid,  and 
when  tested  with  Nessler’s  reagent  and  with  starch- 
paste  containing  potassium  iodide,  it  was  found  perfeftly 

PUIo'occ  of  this  distilled  water  were  heated  to  boiling, 
and  mixed  with  10  c.c.  dilute  (2  :  8)  sulphuric  acid,  and 
then  with  3  drops  =  0-21  c.c.  permanganate  solution. 
After  boiling  for  five  minutes  the  colour  was  discharged, 
and  for  its  reproduction  2  more  drops  =  o’ 14  c.c.  were 
required, -a  proof  that  o'2i  c.c.  of  the  solution  of  per¬ 
manganate  had  been  consumed.  This  was  confirmed  in 
a  second  trial. 

This  experiment  admits  of  several  interpretations 

1.  The  distilled  water  contains  a  reducing  agent  ;  2, 
the  acid  employed  contains  a  reducing  agent;  3,  both  adt 
simultaneously  reductive ;  4,  potassium  permanganate  is 
gradually  destroyed  by  boiling  in  an  acid  solution. 

&  The  following  experiments  were  therefore  undertaken 
to  find  the  real  cause  of  the  phenomenon. 

I.  100  c.c.  of  distilled  water  were  heated  to  boiling, 
mixed  with  10  c.c.  of  the  above*  sulphuric  acid,  and  the 
aftion  of  the  water  was  observed  on  gradually  adding 
single  drops  of  permanganate  solution  (yD)  whilst  the 
ebullition  was  maintained  and  the  time  of  decolouiation 
was  accurately  observed.  On  boiling  for  sixty-five 
minutes  the  consumption  of  permanganate  increased  to 


of  acid  added.  ..  , 

VI.  10  c.c.  of  the  acid  of  known  strength  were  boiled 
and  mixed  with  3  drops  =  o‘2i  c.c.  of  the  permanganate 
solution.  After  boiling  for  five  minutes  the  colour  had 
disappeared.  Hence,  as  might  be  expedted,  permanga¬ 
nate  is  more  readily  decomposed  in  a  strongly  acid 
solution. 

VII.  100  c.c.  of  potable  water  gave  the  following  con¬ 
sumption  of  permangate.  In  five  minutes)  boiling,  re¬ 
spedtively,  0-35  and  o-4  c.c.  Again  in  thirty  minutes 
boiling  o'8,  07,  and  07.  In  five  minutes’  boiling  the 
quantity  consumed  was  075  c.c. ;  in  ten,  o-49  ;  in  twenty, 
0-63  ;  in  thirty-two,  077 ;  and  in  forty-seven  minutes, 
o-gi  c.c.  Hence  the  reductive  power  of  the  water  is  by 
no  means  exhausted  in  five  minutes.  . 

VIII.  100  c.c.  of  the  above-mentioned  potable  water 
consumed  on  boiling  for  four  minutes,  075  c.c. ;  nine 
minutes,  079  c.c. ;  fifteen,  C63  ;  and  twenty-five  minutes, 
077  c.c.  The  energy  of  the  redudtion  is  here  greater  and 
the  redudtive  values  decrease  with  the  time.  It  remains, 
however,  undetermined  how  much  must  be  ascribed  to 
the  greater  quantity  of  acid. 

I11  the  determination  of  organic  matter  in  potable  water 
by  means  of  permanganate  in  an  acid  solution  the  degree 
of  decomposition  is  affedted  by:  1,  the  duration  of  the 
ebullition  ;  and  2,  the  quantity  and  concentration  of  the 

acid  employed.  .  . 

In  this  process  it  is  therefore  advisable  to  fixed  the  time 
of  boiling  at  thirty  minutes  ;  to  use  to  100  c.c.  of  water 
10  c.c.  of  sulphuric  acid  (2 :  8)  and,  to  dedudt  from  the 
result  obtained  that  quantity  of  permanganate  which  is 
found  in  an  experiment  with  the  purest  distilled  water  in 
a  second  thirty  minutes’  boiling.  Of  course  also  the 
quantity  of  permanganate  must  be  taken  into  account 
which  is  needed  to  colour  the  liquid.  A  too  rapid  evapor¬ 
ation  of  the  water  is  to  be  prevented  by  the  use  of  a  flask 
with  a  long  neck. 

A  quiet,  steady  boiling  of  the  liquid,  avoiding  any 
vapour-tension  is  absolutely  necessary.  Of  the  perman- 
oanate  solution  used  1-14  c.c.  corresponded  to  1  c.c. 
solution  of  oxalic  acid  at  ,V— Zeitschrift  f.  Analytische 
Chemie. 


Preparation  of  Ditolyl  phthalide.  P.  de  Berchem. 
This  compound  is  obtained  by  means  of  Fiiedel  and 
Craft’s  readtion,  by  heating  to  xoo°  in  the  water-bath  a 
mixture  of  100  parts  phthalyl  chloride,  450  toluene  and 
40  of  aluminium  chloride. — Bull.  Soc.  Chim. 


Ch£MIcAL  News,  j 
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ON  THE  SUBOXIDE  OF  MAGNESIUM.* 

By  G.  GORE,  LL.D.,  F.R.S. 

Beetz  observed  ( Poggendorff’s  Annalen  der  Physik  und 
Chemie,  vol.  c.,  xxvii.,  1866,  p.  45  ;  also  Philosophical 
Magazine ,  Oct.,  1866,  vol.  xxxii.,  p.  269)  that  in  the 
electrolysis  of  a  solution  of  chloride  of  sodium  by  means 
of  magnesium  electrodes,  a  considerable  quantity  of  black 
matter  formed  on  the  positive  pole.  He  attempted  to 
analyse  it,  but  as  the  substance  oxidised  rapidly  during 
the  process  of  washing  and  drying,  he  had  to  abandon 
the  attempt ;  in  consequence,  however,  of  this  substance 
evolving  hydrogen  by  contact  with  certain  aqueous  solu¬ 
tions,  he  came  to  the  conclusion  that  it  was  a  suboxide  of 
the  metal. 

On  many  occasions  whilst  making  experiments  with 
■other  objects  in  view,  I  also  observed  a  black  substance 
.form  upon  magnesium  under  the  following  conditions. 

Magnesium  in  contact  with  platinum,  both  being  im¬ 
mersed  either  in  a  solution  of  creosote,  toluol,  or  xylol  in 
vegetable  naphtha.  With  the  two  metals  in  a  solution  of 
glacial  acetic  acid  in  absolute  alcohol,  the  magnesium 
was  rapidly  corroded,  and  in  one  hour  acquired  the  black 
coating,  which  increased  during  three  days.  The  coating 
was  instantly  dissolved  by  dilute  nitric  acid,  and  the 
solution  became  green,  evidently  by  deoxidation. 

On  other  occasions  I  observed  that  rods  of  magnesium 
when  in  contact  with  either  platinum,  gold,  palladium, 
silver,  or  iron,  partly  immersed  in  water  and  exposed  to 
coal  gas,  carbonic  anhydride,  vapour  of  CC14,  C2C14  (but 
mot  CS2),  became  in  one  or  two  days  more  or  less  coated 
with  patches  of  black  matter.  Aluminium  under  the 
:same  conditions  did  not  produce  the  black  substance. 

By  further  experiments  it  was  found  that  the  black 
■substance  was  formed,  though  less  rapidly,  when  mag- 
aiesium  not  in  contact  with  those  metals  was  similarly 
circumstanced,  but  not  in  any  case  with  the  vapour  of  the 
bisulphide  of  carbon.  That  vapour  produced  yeilow 
'solutions,  probably  in  consequence  of  the  alkalinity  of  the 
.magnesic  hydrate. 

Magnesium  alone  in  a  mixture  of  absolute  alcohol  and 
.'glacial  acetic  acid  also  produced  the  black  substance 
ifreely  in  a  few  hours;  on  removing  the  metal,  washing 
and  re-immersing  it,  the  black  deposit  again  occurred.  In 
liquefied  glacial  acetic  acid  alone  or  in  absolute  alcohol, 
with  either  toluol  or  formic  acid  dissolved  in  it,  very 
little  of  the  black  matter  appeared.  In  a  mixture  of 
glacial  acetic  acid  and  either  sulphuric  ether  or  vegetable 
maphtita,  the  deposit  was  less  than  when  alcohol  was 
employed.  With  absolute  alcohol  and  acetic  ether,  the 
'deposit  did  not  take  place. 

Ultimately  it  was  observed  that  the  black  substance 
was  formed  when  magnesium  in  water,  either  alone  or 
iin  contact  with  the  above-named  metals,  was  exposed  to 
ithe  atmosphere,  but  most  quickly  when  one  of  those 
tmetals,  especially  palladium,  was  in  contact  with  it. 
With  magnesium  in  contact  with  that  metal,  water,  and 
vapour  of  CC14,  much  black  deposit  was  formed  during 
‘one  hour. 

In  all  these  cases  where  the  deposit  took  place  it 
'occurred  within  the  first  few  days,  and  subsequently 
■disappeared,  whilst  a  white  crust  of  magnesic  hydrate 
'formed.  The  black  matter  appeared  also  with  magnesium 
alone  in  dilute  solutions  of  the  chlorid.es  of  potassium, 
sodium,  ammonium,  lithium,  barium,  strontium,  calcium, 
and  magnesium  ;  also  with  the  bromides  of  potassium, 
sodium,  and  ammonium  ;  and  with  potassic  iodide,  each 
containing  five  grains  of  salt  per  ounce  of  water ;  also 
when  connected  with  platinum  in  a  solution  of  ij  minim 
of  hydrochloric  acid  per  ounce  of  water.  The  solution  of 
sodic  chloride  gave  the  largest  amount,  and  showed  a 
•deposit  in  less  than  one  hour.  Magnesium  was  scarcely 
corroded  at  all  in  a  weak  solution  of  potassic  sulphate, 


and  acquired  no  black  coating.  All  the  results  indicated 
that  the  black  substance  came  from  the  magnesium  and 
not  from  the  liquids. 

The  black  powder  became  white  when  heated  to  a  tem¬ 
perature  below  redness.  It  dissolved  with  effervescence 
in  dilute  hydrochloric  acid,  also  in  sulphuric  acid ;  it  was 
probably  also  soluble  in  alkaline  sulphides  (see  above). 
Traces  only  of  iron  were  found  in  its  hydrochloric  acid 
solution  by  the  usual  tests.  That  solution  was  not  pre¬ 
cipitated,  either  by  ferrocyanide,  ferrid-cyanide,  or  sul- 
phocyanide  of  potassium,  nor  was  it,  after  being  rendered 
slightly  alkaline  by  means  of  ammonia,  and  ammonic 
chloride  then  added,  precipitated  by  sulphide  of  am¬ 
monium. 

By  repeatedly  immersing  a  plate  of  magnesium  in  a 
solution  of  about  twenty  grains  of  sodic  chloride  per 
ounce  of  water  for  an  hour  at  a  time  until  it  acquired  the 
blackish  coating,  and  removing  the  coating  by  means  of  a 
hard  brush  wetted  with  dilute  hydrochloric  acid,  a  solu¬ 
tion  of  the  substance  was  obtained.  The  anhydrous  salt 
formed  by  evaporation  of  this  solution  was  subjected  to 
a  number  of  physical  and  chemical  tests  in  comparison 
with  ordinary  magnesic  chloride,  but  no  difference  was 
detected.  The  results,  therefore,  in  every  way  confirm 
the  conclusion  that  the  substance  was  a  suboxide  of 
magnesium. 
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Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London 
for  the  Month  ending  August  31ST,  1884. 

By  WILLIAM  CROOKES,  F.R.S. 

WILLIAM  ODLING,  M.B.,  F.R.S.,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford. 

and  C.  MEYMOTT  TIDY,  M.B.,  F.C.S., 

Professor  of  Chemistry  and  of  Forensic  Medicine  at  the  London 
Hospital;  Medical  Officer  of  Health  for  Islington. 

To  Colonel  Sir  Francis  Bolton,  Water  Examiner , 
Metropolis  Water  Act,  1871. 

London,  September  5th,  1884. 

Sir, — We  submit  herewith  the  results  of  our  analyses 
of  the  168  samples  of  water  collected  by  us  during  the  past 
month,  at  the  several  places  and  on  the  several  days  indi¬ 
cated,  from  the  mains  of  the  seven  London  Water  Com¬ 
panies  taking  their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  August  1st  to  August  31st 
inclusive.  The  purity  of  the  water,  in  respeft  of  organic 
matter,  has  been  determined  by  the  Oxygen  and  the 
Combustion  processes;  and  the  results  of  our  analyses  by 
these  methods  are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  submitted  to 
analysis. 

Of  these  168  samples  of  water,  the  whole  were,  without 
exception,  clear,  bright,  and  well  filtered. 

The  excellence  of  the  water  supplied  to  the  Metropolis 
during  the  past  month  was  indicated  by  its  state  of 
aeration  and  by  its  freedom  both  from  colour  and  from 
any  excess  of  organic  matter.  Further,  its  perfect  filtra¬ 
tion  was  evident  by  the  absence  of  even  a  trace  of 
suspended  matter  in  any  one  of  the  numerons  samples 
submitted  to  examination. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


*  Read  before  the  Birmingham  Philosophical  Society,  June,  1884. 
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ALLOYS  USED  FOR  COINAGE.* * * § 

By  W.  CHANDLER  ROBERTS,  F.R.S. 

In  the  last  ledture  ( see  Chemical  News,  vol.  xlix., 
page  188)  we  considered  the  changes  through  which 
the  standard  fineness  of  alloys  used  for  coinage  have 
passed  in  this  country  since  the  Norman  conquest,  and 
we  saw  that  at  a  critical  period  of  our  numismatic 
history  the  silver  coins  contained  only  a  quarter  of  their 
weight  of  precious  metal,  and  therefore  fully  justified 
Latimer’s  attribution,  “  Your  silver  has  become  dross.” 

The  questions  we  have  now  to  deal  with  relate  to  no 
violent  changes,  and  do  not  comprise  the  history  of  either 
national  disaster  or  national  success ;  but  they  have  a 
certain  importance  of  their  own,  as  they  refer  to  the 
methods  by  which  standard  fineness  can  be  recognised 
and  maintained. 

The  want  of  a  method  for  ascertaining  the  degree  of 
purity  of  gold  and  silver,  or  for  determining  the  amount 
of  precious  metals  present  in  their  alloys,  must  have  been 
felt  as  soon  as  the  use  of  metals  for  currency  was  es¬ 
tablished.  The  history  of  assaying  has  yet  to  be  written, 
but  in  rapidly  reviewing  the  methods  of  assay  which  have 
been  practised  or  proposed,  it  will  be  well  to  consider 
them  in  an  order  that  is  in  the  main  chronological,  but 
which  enables  the  physical  methods,  as  distinguished  from 
the  chemical,  to  be  dealt  with  first. 

The  nation  for  which  the  honour  of  striking  the  first 
coins  is  claimed,  gave  its  name  to  the  “  Lydian  stone,” 
or,  as  it  is  called  in  more  recent  times,  the  “  touchstone.” 
It  is  a  dark  basaltic  rock,  of  fine  texture,  upon  which  a 
fragment  of  precious  metal  readily  leaves  a  streak  when 
drawn  over  its  surface.  The  comparison  of  the  streak 
left  by  the  gold  to  be  tested  with  similar  traces  derived 
from  alloys  of  known  standard  and  composition,  afforded 
a  ready  means  of  ascertaining,  approximately,  the  fineness 
of  the  metal  under  examination ;  while  further  insight 
into  the  character  of  the  alloy  was  gained  by  submitting 
the  streaks  to  the  solvent  action  of  an  acid.  There  is  an 
abundant  literaturef  showing  the  degree  of  accuracy  that 
may  be  attained  by  means  of  this  stone ;  its  use  has  sur¬ 
vived  for  approximate  assays  until  the  present  day. 

Then,  again,  there  was  the  method  of  ascertaining  the 
purity  of  metals  by  their  density,  as  compared  with  that 
of  water,  devised  by  Archimedes,  B.c.  212,  which  is 
applicable  to  both  gold  and  silver,  and  is  still  often 
resorted  to  when  the  metal  to  be  examined  must  be  pre¬ 
served  intadt.  The  usefulness  of  density,  as  affording  a 
trustworthy  indication  of  standard  fineness,  has  often  been 
pointed  out,  notably  by  W.  Symonds,|  in  1756,  and  more 
recently  by  Dr.  O.  Broch.||_ 

The  possibility  of  ascertaining  the  standard  fineness  of 
alloys  by  the  aid  of  electricity  long  ago  occupied  the 
attention  of  physicists.  In  1823,  Becquerel§  suggested 
that  trustworthy  indications  might  be  afforded  by  the 
electromotive  force  developed  when  the  alloy  to  be  tested 
is  placed  in  an  exciting  fluid  together  with  an  alloy  of 
known  composition.  The  subjedt  was  partially  investi¬ 
gated  by  Oersted,  in  1828,  and  its  pradtical  importance 
was  further  pointed  out  by  Gay-Lussac,**  in  1830.  In  1878, 
the  use  of  magnetic  induction  for  indicating  the  compo¬ 
sition  of  alloys  was  suggested  by  Professor  Hughes, +f  who 
showed  incidentally  that  the  indudlion  balance  affords  a 
read}'  means  for  detecting  counterfeits,  and  I  have  else¬ 
where  pointed  out  the  degree  of  accuracy  of  which  this 
instrument  is  susceptible. +  J  The  method  which  involves 

*  Cantor  Lectures  delivered  before  the  Society  of  Arts. 

t  “  De  re  Metallica,”  by  George  Agricola.  Lazarus  Erckern’s  work, 
translated  by  Sir  John  Pettus,  1683,  chap,  ix.,  p.  130. 

t  Essay  on  the  weighing  of  gold,  &c.  London,  1756. 

I!  Norwegian  Nyt.  Mag.  fur  Naturvsk,"  Christiania,  1876. 

§  Ann.  de  Chim.  ct  de  Phys.,  vol.  xxiv.,  p.  343. 

11  Ibid.,  vol.  xxxix.,  p.  274. 

**  Instruction  sur  l’Essai  desJMatieres  d’Argentpar  la  voie  Humide. 

ft  Proc.  Ray.  Soc.,  vol.  xxix/p.  56. 

tt  Ioid.,  and  Phil.  Mag.,  [5] ,  vol.  viii.,  p.  50.  Tenth  Ann.  Report  of 
the  Mint,  p.  46,  1879, 


the  use  of  the  spedtroscope  also  deserves  mention  here, 
although  it  is,  as  yet,  more  delicate  than  trustworthy.* 

These  physical  methods,  both  ancient  and  modern,  are 
open  to  the  objedtion  that  the  uncertainty  of  the  results 
they  afford  increases  with  the  complexity  of  the  alloys 
under  examination;  and  further,  the  indications  are  com¬ 
plicated  by  changes  in  the  physical  state  of  the  metals, 
produced  either  by  hammering  or  annealing. 

Pliny  states  that  in  his  time  a  method  was  in  use  for 
estimating  the  amount  of  silver  in  an  alloy  of  silver  and 
copper,  by  the  degree  of  discolouration  or  blackening  which 
attends  the  heating  of  the  alloy  in  air.  This  method,  long 
pradtised  in  France,  and  known  by  the  name  of  essais  d  la 
raclure  (scrapings),  or  d  Vechoppe ,  is  described  by  Rochon,+ 
who  says  that  it  was  generally  recognised  in  the  Roman 
mints  in  the  time  of  Marius  Gratidianus,  triumvir  of  the 
money,  and  later  by  Chaudet,+  who  gives  a  table  showing 
that  silver  of  the  English  standard  (925),  when  heated  to 
low  redness  in  a  muffle,  becomes  uniformly  grey-white, 
while  intermediate  tints  are  produced  by  heating  lower 
alloys,  until  the  standard  used  for  the  French  subsidiary 
coinage  (835),  is  reached.  As  this  becomes  quite  black 
under  the  treatment,  the  process  ceases  to  be  useful  for 
alloys  of  lower  standard. 

In  very  early  times  the  need  must  have  been  felt  of 
some  chemical  method  of  isolating  the  precious  metals — 
of  separating  them,  that  is,  from  their  base  associates,  so 
that  the  gold  or  silver,  when  purified,  could  be  weighed, 
and  the  amount  originally  present  in  the  mass  deduced  by 
calculation. 

The  crude  method  of  assay,  already  described,  which 
depends  on  the  change  of  colour  produced  by  oxidation  of 
the  baser  constituent  of  an  alloy,  leads  up  to  the  method 
used  from  very  early  times,  which  also  depends  on  the 
principle  that  precious  metals  will  resist  oxidation,  while 
the  metals  with  which  they  are  usually  associated  will 
not. 

Its  main  outlines  may  be  indicated  as  follows.  When 
lead  is  melted  with  free  access  of  air,  a  readily  fusible 
substance  forms  upon  its  surface.  This  substance  may 
be  allowed  to  flow  away,  or,  if  the  metal  is  contained  in  a 
suitable  porous  receptacle,  called  a  cupel,  the  lusible  oxide 
sinks  into  this  containing  vessel ;  in  either  case  the  oxi¬ 
dation  of  the  lead  affords  a  means  of  separating  it  from 
precious  or  inoxidisable  metals,  if  any  be  originally  present 
in  the  lead.  I  found  lead  in  the  ancient  ornaments  both 
of  gold  and  silver,  which  Dr.  Schliemann  permitted  me  to 
analyse,  and  Pliny  teaches  that  the  Roman  metallurgist 
used  lead  for  the  purification  of  gold  and  silver,  for  he  says, 
“  excoqui  non  potest,  nisi  cum  plumbo  nigro  aut  cum  vena 
plumbi.”  The  greatest  of  the  early  alchemists,  Geber, 
who  died  in  a.d.  777,  knew  perfectly  that  the  lead 
“acquired  a  new  weight  ”  when  heated  in  air,  and  I  have 
elsewhere||  tried  to  show  how  important  the  recognition 
of  this  fadt  was  to  the  whole  fabric  of  modern  chemistry; 
it  is  not  a  little  interesting  that,  among  the  very  first  ex¬ 
periments  recorded  by  our  own  Royal  Society,  is  a 
metallurgical  series  relating  to  the  weight  of  lead  increased 
in  the  fire  on  the  “  copels  ”  at  the  assay  office  in  the  Tower, 
the  account  being  brought  in  by  Lord  Brouncker,  in  Feb¬ 
ruary,  i66i.§ 

The  interest  of  the  art  of  assaying,  from  a  purely  scien¬ 
tific  point  of  view,  was  generally  admitted  in  the  17th 
century.  Lazarus  Erckern.  for  instance,  described  it  as 
“  the  very  inlet  and  mother  of  many  other  honourable  and 
profitable  sciences,”  while  William  Badrock,^f  apparently 
regarding  the  art  as  an  element  of  general  culture,  pleads 
its  claims  to  be  studied  by  “  all  gentlemen.” 


*  Phil.  Trans.  Royal  Society,  vol.  clxiv.,  p.  495.  1874. 

+  “  Essais  sur  les  Monnoies,”  p.  17.  1792. 
j  “  L’Art  de  l’Essayeur,”  p.  77.  Paris,  1835. 

il  Introductory  LeCture  to  the  course  of  Metallurgy  at  the  Royal 
School  of  Mines,  Session  1880-81. 

§  MS.  Register  Book  of  the  Royal  Society. 

IT  Author  of  a  “  New  Touchstone  for  Gold  and  Silver  Wares,”  p.  31. 
London:  1679. 
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Having  shown  the  great  amount  of  interest  attached  to 
the  subjects,  I  will  now  return  to  the  adual  pradtice  of  the 
art  as  a  metallurgical  operation. 

Geber,  the  Arabian,  gives,  if  medieval  translations  of  his 
works  aie  to  be  trusted,*  a  sufficiently  accurate  descrip¬ 
tion  of  the  process  to  enable  it  to  be  conduded  at  the 
present  day  with  no  other  aid  than  his  ;  but  it  must  be 
remembered  that  it  was  the  objed  ot  the  alchemist  to  dis¬ 
tinguish  silver  from  gold,  and  to  isolate  the  metals,  rather 
than  to  deteimine  the  amount  of  one  metal  present  in 
admixture  with  another.  Geber  calls  the  process  of  cu- 
pellation  the  trial  of  the  cineritium,  and  he  points  out,  in 
the  course  of  a  description  that  deserves  to  be  reproduced 
here,  that  “  there  are  two  bodies  perfed,  abiding  the  trial, 
to  wit,  sol  (gold),  and  luna  (silver).  Take,”  he  says^ 
sifted  ashes  or  calx,  or  powder  of  bones  of  animals 
calcined  .  .  .  moistened  with  water,  and  make  the  mix¬ 
ture  firm  and  solid  with  your  hands,  and,  in  the  midst  of 
it,  worked  into  a  round  flattish  lump,  make  a  round  and 
smooth  hollowness,  and  upon  the  bottom  of  it  strew  a 
small  quantity  of  glass  beaten  to  powder,  which  lay  to 
dry.  When  dry,  put  your  metal  into  the  hollowness 
thereof,  which  you  would  try  to  prove,  put  coals  of  fire 
upon  it,  then  blow  with  bellows  upon  the  surface  till  the 
the  metal  flows  ;  upon  which,  being  in  flux,  cast  part  after 
part  of  lead,  and  blow  with  a  flame  of  strong  ignition.” 
This  is  to  be  continued  “  until  the  lead  is  vanished,”  and 
precious  metal  is  left  “  still  or  quiet,  and  you  see  it  clean 
and  clear  in  its  superficies,”— that  is,  the  lead  has  dis¬ 
solved  the  oxides  of  the  base  metals,  and  has  carried  them 
into  the  cupel,  leaving  the  gold  or  silver,  or  an  alloy  of 
both,  in  the  form  of  a  button  on  the  cupel. 

This  operation,  as  described  by  Geber,  would  more 
nearly  correspond  to  a  refining  operation  conduded  on  a 
large  scale,  with  a  view  to  the  extraction  of  silver  from 
lead,  rather  than  to  the  method  of  assay  as  practised  at 
the  present  day  on  a  few  grains  of  metal. 

The  method  of  conducting  assays,  on  what  would  at 
the  present  day  be  considered  to  be  a  very  large  sample  of 
metal,  seems  to  have  been  held  to  be  necessary  in  the 
1 2th  century,  for  in  the  official  trials  of  the  coin  in  the 
time  of  King  Henry  II.,  1154-89,  the  “  Miles  Argentarius  ” 
and  the  “Fusor”f  are  instructed  to  take  before  the  Barons 
of  the  Exchequer  a  pound  of  “twenty  solidi  ”  of  the 
coin,  which  they  are  to  place  on  a  “  vcisculum  ignitorum 
cinerum  quod  in  fornace  est.”  The  metal  resulting  from 
the  trial  is  then  weighed,  and  the  amount  it  has  lost  is 
noted,  and,  if  it  is  considered  that  the  result  of  the  trial 
is  inaccurate,  or  “  too  much  metal  has  been  lost,  say  by 
the  boiling,  or  by  being  carried  off  in  the  lead”  [Mud 
quasi  plus  justo  consumption  fuerit  ignis  scilicet  cxcestua- 
tione  vel  plumbi  infusiotle ],  then  it  is  to  be  repeated. 

The  amount  of  metal  which  has,  for  at  least  two  centu¬ 
ries,  been  taken  for  assay  is  12  grains  troy,  and  this 
weight,  which  is  known  as  the  “  assayer’s  pound,”  has 
the  same  number  of  divisions  as  the  troy  pound ;  the 
fineness  of  any  given  weight  of  metal  is,  therefore, ’indi¬ 
cated  by  the  results  of  an  assay,  without  tedious  calcu¬ 
lation.  It  has  been  shown  that  the  process  was  officially 
recognised  in  this  country  in  the  reign  of  Henry  II.,  and 
in  France  the  first  official  mention  of  it  occurs  about  the 
year  13x4.  It  is  the  only  method  of  assaying  silver  prac¬ 
tised  at  the  present  day  at  the  English  Mint,  although 
another  method  is  used  for  verifying  the  composition  °of 
its  alloys. 

With  regard  to  the  apparatus  required: — In  Geber’s 
work  “  of  furnaces  ”  there  is  no  mention  or  illustration  of 
the  “  muffle”  furnace,  so  that  he  seems  to  have  conduded 
the  process  in  a  cupel  surrounded  by  incandescent  fuel. 
Biringuccio  (1540)  gives  illustrations  and  detailed 


*  There  is  a  good  English  edition  of  the  17th  century,  “  The  Works 
of  Geber,”  translated  by  R.  Russell.  1686. 

+  Quoted  by  Lowndes,  “  Essay  for  the  Amendment  of  the  Silver 
Coins,  p.  155  (London,  1695),  from  the  Black  Book  of  the  Exchequer 
written  m  the  time  of  Henry  II.,  cap.  21,  Officium  Milites  Argentarii 
et  Fusoris. 
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descriptions  of  appliances  which  hardly  differ  from  those 
now  in  use,  and  so  does  his  contemporary  Agricola.* 
Budeliusf  (1591)  gives  a  drawing  of  a  furnace  which 
somewhat  resembles  the  type  still  used  in  continental 
mints,  except  that  the  muffle,  or  oven,  is  placed  close  to 
the  base  of  the  furnace;  and  the  “Sculptures”  of  Sir 
John  Pettus,  reproduced  from  the  works  of  Lazarus 
Erckern,J  show  various  forms  of  muffles  and  furnaces, 
some  used  by  the  ancient  assayers,  others  adopted  in  the 
middle  of  the  17th  century  at  Nuremberg,  where  the  gold¬ 
smiths  flourished  so  vigorously.  He  also  gives  an  im¬ 
proved  form  of  furnace,  “  made  of  armour  plates,”  closely 
corresponding  in  its  general  arrangement  with  a  furnace 
now  lent  by  the  Mint  to  the  science  collection  at  South 
Kensington,  which  is  specially  interesting,  as  tradition 
points  to  it  as  being  the  furnace  used  by  Sir  Isaac  Newton 
in  his  experiments  on  cupellation  when  Master  of  the 
Mint.  Several  transitional  forms  of  furnace  between  the 
old  one  just  mentioned  and  those  now  used  by  the  Mint|| 
are  still  preserved  in  the  Assay  Office.  The  tongs  and 
other  tools  incidentally  used  do  not  require  special  notice, 
as  the  changes  that  have  from  time  to  time  been  made  in 
them  have  only  rendered  their  forms  more  delicate  and 
handy,  and  have  hardly  altered  their  general  type. 

_  With  regard  to  the  balances  employed,  it  may  be  suffi¬ 
cient  to  point  out  that,  for  centuries,  they  have  been  con¬ 
structed  with  great  delicacy,  and  that  they  now  turn  with 
2-ioooths  of  a  grain,  when  loaded  with  10  grains.  In 
faft,  the  use  of  the  balance  in  very  early  times,  for  the 
purpose  of  assay,  absolutely  demolishes  the  claim  of 
quantitative  chemistry  to  be  considered  of  comparatively 
modern  origin.  The  indications  afforded  by  the  balance 
as  to  the  result  of  an  assay  are  not  absolute,  as  the  pro¬ 
cess  is  liable  to  error  from  several  sources,  and  needs  to 
be  controlled  in  the  manner  which  will  be  described  sub¬ 
sequently. 

The  point  to  bear  in  mind  at  this  moment  is,  that  if  the 
silver  has  been  associated  only  with  readily  oxidisable 
metals,  especially  copper,  as  is  usually  the  case  when 
silver  coins  are  assayed,  then  it  only  becomes  a  question 
of  providing  the  amount  of  lead  -necessary  to  furnish,  by 
oxidation,  sufficient  litharge  to  dissolve  the  oxides  and 
carry  them  away.  If,  however,  the  silver  is  associated 
with  gold,  the  latter  metal  resists  oxidation,  and  will  re¬ 
main  on  the  cupel  with  the  silver,  for — again  to  quote 
Geber — it  will  in  “  no  wise  forsake  it.”  The  cupellation 
stage  must  then  be  supplemented  by  a  “  parting”  opera¬ 
tion, — that  is,  the  silver  must  be  dissolved  away  by  some 
solvent  which  will  leave  the  gold  untouched,  and  for  this 
purpose  nitric  acid  is  universally  employed.  If  the  silver 
contains  but  a  minute  quantity  of  gold,  the  presence  of 
the  latter  will  be  indicated  by  a  few  specks  of  brown  pow¬ 
der  left  at  the  bottom  of  the  vessel  in  which  the  silver  is 
dissolved  ;  if,  however,  the  silver  contains  about  one-third 
of  its  mass  of  gold,  and  has  been  extended  into  a  strip, 
the  gold  will  remain  after  the  action  of  the  acid  as  a  co¬ 
herent  band,  retaining  the  original  form  of  the  strip,  but 
much  reduced  in  volume.  This  action  of  nitric  acid  on 
an  alloy  of  gold  and  silver  was  certainly  knowm  to  Geber 
and  the  early  alchemists;  but  the  first  official  mention  of 
the  use  of  the  parting  assay  appears  to  be  in  a  decree  of 
Philippe  de  Valois, §  in  the  year  1343,  confirming  its  use 
in  the  French  Mint.  The  assay  methods  for  silver  and 
gold  are  analogous,  in  so  far  that  both  are  purified  by  the 
adtion  of  a  solvent ;  but  the  base  metals  are  removed  from 
silver  by  fused  litharge,  while  in  its  turn  silver  is  parted 
from  gold  by  nitric  acid.  There  is,  then,  this  difference 
between  the  assay  of  gold  and  silver.  In  the  case  of  the 
cupellation  assay  of  silver  the  button  of  metal  has  only 
to  be  removed  from  the  cupel,  and  when  the  adhering 


*  11  De  re  Metallica.” 

“  De  Monetis  et  Re  Numaria,  Colonise  Agripp.”  1591. 
t  Op.  cit.,  p.  17. 

II  A  drawing  ot  the  modern  furnace  was  prepared  for  Dr.  Percy’s 
work,  “  Silver  and  Gold.”  Part  I.,  p.  256.  1880. 

§  Boizard,  “  Traite  des  Monnoies,”  p.  176.  1692. 
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bone-ash  has  been  removed  by  a  brush  it  passes  direft  to 
the  balance.  The  process  would  also  be  sufficient  for 
gold  if  it  contained  no  other  precious  metal ;  when,  how¬ 
ever,  the  problem  is  to  ascertain  by  assay  how  much  gold 
is  contained  in  an  alloy,  which  may  contain  silver,  or 
platinum  and  other  metals  of  similar  properties,  then  care 
must  be  taken  that  the  amount  of  gold  believed  to  be  pre¬ 
sent  in  the  alloy  does  not  exceed  the  one-third  part  of  the 
mass,  as  a  larger  proportion  of  gold  would  proted:  the 
alloy  from  the  solvent  adtion  of  the  acid,  and  the  greater 
the  amount  of  gold  the  less  perfedt  would  be  the  attack  of 
the  acid. 

In  any  case  the  first  stage  of  assaying  a  gold  alloy,  say 
a  sovereign,  is  to  melt  it  with  such  an  amount  of  silver 
as  shall  yield  a  button  containing  rather  less  than  one- 
third  of  its  weight  of  gold. 

For  the  sake  of  convenience,  and  for  the  incidental  ad¬ 
vantage  that  the  solvent  adtion  of  fused  litharge  removes 
copper  and  other  impurities,  the  first  stage  of  the  assay 
of  gold  is  condudted  on  a  cupel,  the  objedt  to  be  attained 
being  mainly  to  secure  a  button  of  gold  and  silver  in  a 
convenient  form  for  submitting  to  the  subsequent  opera¬ 
tions.  The  alloying  stage  would,  however,  be  just  as 
effedtive  if  it  were  condudted  in  a  small  non-porous  recep¬ 
tacle,  such  as  a  small  crucible  of  glazed  porcelain. 

The  subsequent  operations  are,  flattening  the  button, 
annealing  it,  rolling  it  into  a  strip,  and  annealing  it  a 
second  time.  It  is  then  coiled  into  a  spiral,  or  cornet,  and 
treated  by  two  successive  portions  of  nitric  acid,  in  order 
to  remove  the  silver ;  after  this  the  spiral  of  spongy  gold, 
ivhich  retains  the  original  form  given  to  the  silver-gold 
alloy,  is  heated  to  redness,  when  it  becomes  bright,  and  is 
sometimes  so  coherent  that  it  may  be  unrolled  without 
fradture. 

This  is  an  outline  of  the  processes  of  assaying:  the 
precautions  which  are  adopted  with  a  view  to  secure  accu¬ 
racy  remain  to  be  considered.  Inaccuracy  in  silver  as¬ 
saying  mainly  arises  from  loss  of  silver,  which  may 
disappear  in  small  but  variable  quantities,  either  by  vola¬ 
tilisation  or  by  sinking  into  the  cupel  with  the  litharge. 
The  amount  of  metal  lost  varies  with  the  temperature, 
which  is  never  uniform  throughout  the  muffle ;  and  the 
results  of  assays,  as  indicated  by  the  balance,  have  there¬ 
fore  to  be  controlled  by  assays  on  pieces  of  metal  of  known 
standard,  distributed  in  such  a  way  as  to  represent  the 
varying  degrees  of  temperature  throughout  the  muffle. 
The  metal  lost  by  any  given  check-piece  is  added  to  the 
assays  in  close  proximity  to  it,  and,  as  the  amount  of 
metal  lost  very  often  amounts  to  ij  per  cent,  the  appor¬ 
tioning  of  the  additions  to  be  made  demands  great  skill 
on  the  part  of  the  assayer,  who  has  also  to  decide  from 
the  appearance  of  the  buttons  whether  they  have  retained 
lead  or  not,  in  which  case  they  would,  of  course,  be  un¬ 
duly  heavy.  In  gold  assaying,  on  the  otherhand,  although, 
as  Geber  knew,  gold  resists  the  adtion  of  molten  litharge 
better  than  silver  does,  some  precious  metal  may  be  lost 
either  by  volatilisation  or  by  retention  in  the  cupel;  but 
the  chief  sources  of  error  are  (ist),  solution  of  gold  in 
the  acid  used,  which  would  reduce  the  weight  of  the 
cornets,  and  (2nd),  retention  of  silver  by  the  cornets  ;  but 
these  inverse  causes  of  error  may  be  combined  without 
neutralising  each  other.  Some  means  of  checking  the 
results  must  therefore  be  provided,  and  it  would  appear 
that  for  centuries  implicit  confidence  has  not  been  placed 
in  the  indications  afforded  solely  by  the  assays,  as  com¬ 
parisons  have  invariably  been  instituted  between  the 
pieces  of  metal  taken  for  assays  and  standard  trial  plates, 
or  pieces  of  known  composition,  assayed  side  by  side  with 
the  coins,  so  that  any  error  affedting  the  coin  assays  also 
affedls  the  check-pieces,  and  therefore  the  error  can  be 
allowed  for. 

The  trial  plates  by  which  silver  and  gold  coin  have  been 
tested  possess,  it  seems  to  me,  an  amount  of  interest  that 
can  hardly  be  over-rate^d  The  oldest  of  them  to  which  a  i 
date  can  be  assigned  is  a  silver  plate,  imperfedtly  im-  | 
pressed  with  the  dies  of  a  coin  of  the  time  of  Henry  III. 


(1216-1272).  A  silver  plate  is  alluded  to  as  follows,  in 
the  Eotulus  de  Moneta,  of  the  7th  and  8th  years  of  King 
Edward  I. : — “  Premerement  qe  horn  doit  fere  un  estandart, 
qe  doit  demorer  al  Escheker,  ou  en  quel  lieu  qe  nostre 
seignor  le  Roy  vodra  ”  ;  and  in  1326  there  is  a  record  of 
the  provision  of  two  silver-plates  for  testing  the  silver 
coined  by  King  Edward  II.  for  his  Duchy  ol  Aquitaine, 

“  one  plate  to  be  of  the  just  weight  before  the  fire,  and 
the  other  such  as  it  (the  metal  tested)  ought  to  be  after 
the  assays.”  *  This  is  interesting,  because  it  seems  to 
point  to  the  fadt  that  the  amount  of  silver  which  should 
be  “  lost  in  the  fire  ”  had  been  experimentally  determined 
at  that  early  period,.  Many  of  the  old  trial  plates  were 
formerly  kept  in  the  Pyx  Chapel  Abbey,  Westminster 
Abbey,  almost  the  only  relic  which  remains  of  the  church 
built  by  Edward  the  Confessor  ;  and  on  the  altar  tomb 
believed  to  be  that  of  Hugolin,  the  first  Chancellor  of  the 
Exchequer,  there  is  a  circular  dish-shaped  cavity  on  which 
a  small  furnace  may  have  rested,  if,f  as  is  probable,  the 
trial  of  the  Pyx  was  at  one  time  condudted  in  this  build¬ 
ing.  The  trial  plates  were  removed  in  1842  from  the  Pyx 
Chapel  to  the  office  of  the  Queen's  Assay  Master  in  the 
Mint ;  and  I  am  fortunate  in  being  able  to  offer  to  the 
Society  photographs  of  some  of  the  more  interesting  of 
these.  The  trial  plates  were  always  divided  into  several 
portions,  and,  like  the  old  Exchequer  “  tallies,”  this  divi¬ 
sion  was  effected  in  rough  serrations,  so  that  portions  of 
the  original  plate  entrusted  to  the  different  officers  could 
be  readily  identified.  Of  those  which  are  photographed 
the  more  interesting  are  probably  No.  i,  made  in  the  17th 
year  of  King  Edward  IV.  (1477),  and  No.  2,  which  marks 

the  introdudttion  of  the  standard  now  in  use,  gi6'6,  by 
King  Henry  VIII.  All  the  plates,  however,  possess  pecu¬ 
liar  interest,  for  in  relation  to  the  assays  of  the  “alloys 
used  for  coinage  ”  they  are  the  signs  of  centuries  of 
responsibilites,  which  I  am  fully  sensible  it  is  a  privilege 
to  be  permitted  to  sustain. 

An  examination  of  a  series  of  assays  made  of  the  trial 
plates  shows  that,  although  the  standards  of  fineness 
were  always  prescribed  by  law,  the  plates  have,  never¬ 
theless,  at  times  been  very  inaccurate. 

The  imperfedtions  of  the  gold  plates  are  mainly  due  to 
sources  of  error  which  had  been  recognised,  but  which 
were  ignored  when  the  last  plates  were  made  ;  and  it  is 
well  to  explain,  therefore,  that  plates  were  in  former  times 
authoritatively  pronounced  to  be  “  standard”  simply  with 
reference  to  the  results  of  an  inaccurate  process  of  assay. 
The  process  now  consists  in  submitting  an  accurately 
weighed  portion  of  the  alloy  to  a  rapid  method  of  che¬ 
mical  analysis,  whereby  impurities  are  eliminated,  and 
the  precious  metal  thus  purified  is  again  weighed,  but 
the  method  is  complicated,  and  the  accuracy  of  the  result 
may  be  affedted  by  the  retention  of  impurities,  or  by  an 
adtual  loss  of  metal  during  the  process.  The  weight  of 
gold  as  indicated  by  the  balance  will,  in  consequence,  not 
represent  the  amount  originally  present  in  the  alloy,  and 
it  is  therefore  necessary  to  control  the  results  by  assaying, 
side  by  side  with  the  alloys  under  examination,  “  stand¬ 
ards”  or  check-pieces  the  composition  of  which  is  known. 
As,  however,  any  error  in  the  composition  of  these  checks 
will  be  refleded  in  the  result  of  the  assay,  it  is  preferable 
to  use  pieces  of  pure  metal  corresponding  in  weight  to  the 
amount  which  the  alloys  to  be  tested  are  anticipated  to 
contain.  j  Formerly  such  checks  of  pure  metal  were  not 


*  “  Ruding,”  vol.  i.,  p.  209. 

t  Notes  and  Queries,  Nos.  17, 19,  20,  and  23.  1880. 
j  Tne  correbtions  to  be  applied  to  a  gold  assay  will  be  readily  un¬ 
derstood  from  the  following  formula  : — 

Let  1000  be  the  weight  of  alloy  originally  taken  ; 
p.  The  weight  of  the  piece  of  gold  finally  obtained; 
x.  The  adtual  amount  of  gold  in  the  alloy  expressed  in  thou¬ 
sandths  ; 

а.  The  weight  of  gold  (supposed  to  be  absolutely  pure)  taken  as 

a  check,  which  approximately  equals  x ; 

б.  Loss  or  gain  in  weight  experienced  by  (a)  during  the  process 

of  assay ; 

k.  Variation  of  •*  check  gold  ”  from  absolute  purity,  expressed  in 
thousandths ; 


Chemical  News,  ) 
Oft.  3,  1884.  J 
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employed,  and  a  small  amount  of  silver  varying  from 
2-io,oooths  to  i-ioooth  part  of  the  initial  weight  of  the 
assay  piece  which  remained  in  association  with  the  gold 
was  consequently  reckoned  as  gold  in  the  assay  report. 
It  follows,  therefore,  that  even  the  more  recent  plates, 
when  accurately  assayed,  are  usually  found  to  be  sensibly 
below  the  exadt  standards  which  they  were  intended  to 
represent. 

The  experiments  made  with  a  view  to  ascertain  the 
composition  of  the  standard  gold  plate  prepared  by  me, 
in  1873,  show  that  the  greatest  variation  of  this  plate 
from  the  exadt  standard  does  not  exceed  the  2-io,oooth 
part ;  but  the  use  of  even  a  fairly  accurate  standard  plate 
is  liable  to  be  attended  with  error,  as  the  adtual  amount 
of  precious  metal  in  the  amount  taken  for  the  check- piece 
may  exceed  or  fall  short  of  the  true  standard.  It  follows, 
therefore,  that  the  assay  reports  on  portions  of  metal 
tested  by  comparison  with  this  check  may  indicate  the 
presence  of  too  little  or  too  much  precious  metal. 

The  objections  to  the  use  of  a  standard  silver  plate  are 
far  greater,  as  the  alloys  used  for  the  silver  coinage,  in 
this  and  in  other  countries,  are  mechanical  mixtures,  the 
molecular  arrangements  of  which  are  very  peculiar,  and, 
so  far  as  my  experience  goes,  a  plate  of  the  legal  standard 
cannot  be  prepared  of  uniform  composition. 

With  regard  to  the  use  of  pure  gold  and  silver  plates,  it 
should  be  pointed  out  that,  if  it  were  possible  to  obtain 
gold  and  silver  of  absolute  purity,  there  would  be  no 
limits  to  accuracy  in  assaying,  except  such  as  arise  from 
operations  of  a  purely  mechanical  nature.  Of  course  it  is 
not  possible  to  attain  to  chemical  puriiy,  and  the  presence 
of  traces  of  impurity  in  the  checks  causes  the  results  of 
assays  made  in  comparison  with  them  to  indicate  the 
presence  of  an  amount  of  pure  metal  in  excess  of  that 
adtually  present  in  the  alloy;  but  as  the  converse  can 
never  be  the  case — that  is  to  say,  as  the  gold  cannot  be 
more  than  pure — no  danger  can  arise  from  this  cause, 
and  the  error  can  be  easily  allowed  for. 

The  supplementary  fine  gold  and  silver  plates,  prepared 
in  accordance  with  instructions  I  received  from  the  Lords 
Commissioners  of  the  Treasury  in  1872,  proved  eminently 
satisfactory.  I  have  not  been  able  to  prepare,  or  to  obtain 
from  any  source,  gold  of  greater  purity,  even  in  small 
quantities.  The  silver  plate  leaves  little  to  be  desired, 
although  it  is  not  quite  as  pure  as  silver  prepared  by  M. 
Stas,  in  comparison  with  which  it  is  as  999  95  to  1000. 

In  conducting  official  trials  of  the  pyx,  minute  accuracy 
is  secured  by  a  final  appeal  from  the  standard  plates 
themselves  to  pure  gold  or  pure  silver. 

We  are  now  in  a  position  to  consider  another  question, 
the  importance  of  which  has  long  been  recognised  by  law, 
and  that  is,  the  difficulty  of  attaining  an  exaCt  standard, 
either  of  weight  or  fineness,  in  the  case  of  all  the  individual 
coins  issued  from  a  mint.  The  law  has,  for  centuries,  and 
in  all  nations,  permitted  a  certain  deviation  from  the  exaCt 
standard.  The  amount  of  such  “  remedy,”  as  it  has 
always  been  termed  in  this  country,  has  changed  from 
time  to  time,  but  has  gradually  diminished  as  the  art  of 
coining  has  advanced. 

It  follows,  that  although  the  component  parts  of  the 
alloy  may  not  bear  to  each  other  with,  mathematical  pre¬ 
cision  the  proportion  prescribed  by  the  regulations  under 
which  they  are  manufactured,  they  may,  nevertheless,  be 


Then  the  aftual  amount  of  fine  gold  in  the  check-piece— 


atid  the  correfted  weight  will  be — 
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b)  being  added  or  subtrafted  according  as  it  is  a  loss  or  gain. 
If  (a)  be  assumed  to  be  equal  to  [x)  this  equation  becomes — 
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considered  to  be  of  standard  fineness.  The  earliest 
reference  to  a  “  remedy  ”  I  have  met  with  is  in  the  reign 
of  Saint  Louis,  of  France,  1253,*  who  granted  an  allowance 
of  |  carat,  for  the  fineness  of  Louis  d’or.  The  mint  agree¬ 
ment  between  King  Edward  I.,  and  William  de  Turne- 
mire,f  in  1279,  provides  a  remedy  of  2\  dwts.  on  the  pound 
troy  of  the  silver  coins.  The  law  does  not  appear  to  have 
contemplated  that  the  “  remedy”  should  be  systematically 
made  use  of  as  a  source  of  profit,  either  to  the  Crown  or 
to  the  Master  of  the  Mint;  it  was  rather  considered  to 
define  the  limits  within  which  occasional  variations  of 
standard  weight  were  unavoidable,  and  its  true  function 
has  been  well  defined  by  the  late  M.  de  Jacobi,  who,  re¬ 
presenting  the  Russian  Government  at  the  International 
Monetary  Conference,  held  in  Paris,  in  1867,  said,  “  the 
remedy  is  not  an  arbitrary  stipulation,  but  is  the  limit  of 
errors  which  belongs  to  every  thought,  to  every  chemical 
analysis,  to  every  composition  of  alloy,  and  as  such 
depends  on  the  precision  of  the  balances,  and  the  methods 
employed  in  the  fabrication  of  money.  It  may  be  deter¬ 
mined  rigorously  by  applying  the  calculus  of  proba¬ 
bilities.” 

The  Mint  indentures  have  been  drawn  up  in  just  the 
same  spirit.  Remedies  were  accorded  “  because  the  said 
moneys  may  not  continually  be  made  in  all  things  accord¬ 
ing  to  the  right  standard,  but,  peradventure,  through  de¬ 
fault  of  the  master  or  workers,  they  shall  be  found  some- 
tyme  too  strong  or  too  feeble  in  weight  or  alloy,”  but  this 
has  not  prevented  a  very  different  view  having  been  taken 
of  the  privileges  accorded  by  them,  both  to  the  Sovereign 
on  the  one  hand  and  the  Master  of  the  Mint  on  the 
other.  Queen  Mary,  for  instance,!  seems  to  have  con¬ 
sidered  that  the  Sovereign  was  entitled  to  add  as  much 
base  metal  to  the  coinage  as  the  law  permitted,  the  sum 
so  derived  after  deducting  coinage  expenses,  to  be  con¬ 
sidered  seignorage,  but  she  held  that  the  Crown  could  not 
debase  the  coin,  or  increase  the  amount  of  base  metal  in 
it  for  private  ends. 

With  regard  to  the  action  of  Mint  Masters  in  this  respect, 
the  history  of  the  coinage  abundantly  proves  that  they  fre¬ 
quently  availed  themselves  of  the  “  remedies,”  viewing 
them  as  a  legitimate  source  of  profit,  or  as  a  means,  in¬ 
cidentally  provided  by  their  contracts,  for  reducing  the 
current  expenses  of  working  ;  the  best  known  case  being 
probably  that  of  Lonison,  Master  of  the  Mint  in  the  reign 
of  Queen  Elizabeth. 

The  scale  of  remedies  is  fixed  by  the  Coinage  Act  of 
1870.  At  present  we  will  only  consider  the  remedy  of 
fineness,  which,  in  the  case  of  the  gold  coin,  has  a  range 
of  +  lu%ijth,  and  >n  the  case  of  silver  Ty^th.  The 
gold  coins  of  the  nations  who  have  joined  the  Latin 
Union  have  also  a  remedy  of  TnaBijth.  In  America  the 
remedy  in  the  case  of  the  gold  coins  has  been  reduced 
to  y^th.  “  I  do  find,”  said  Rice  Vaughan,  ||  writing  in 
1675,  “that  some  men  of  great  experience  and  under¬ 
standing,  even  in  this  mechanical  part,  do  hold  that  the 
moneys,  both  of  gold  and  silver,  may  be  made  without 
any  remedy  to  be  allowed  either  for  weight  or  fineness,” 
bnt  he  subsequently  adds,  “  I  undertook  this  discourse  of 
the  mechanical  part  of  money  with  scruple,  so  I  do  leave 
it  with  alacritie.”  It  is  certainly  not  the  opinion  of  Mint 
officers  of  the  present  day  that  the  remedies  should  be  re¬ 
duced  to  the  lowest  possible  point,  as  this  would  involve 
the  rejection  and  re  coinage  of  a  large  number  of  pieces 
before  they  could  be  permitted  to  leave  the  Mint ;  but,  on 
the  other  hand,  all  agree  that  a  persistent  variation,  how¬ 
ever  slight,  above  or  below  standard,  has  never  been  con¬ 
templated  by  law.  The  effect  of  such  a  mean  variation 
would  be  remarkable. 

If,  for  instance,  the  Mint  were  to  issue  sovereigns 
which  were  either  persistently  too  rich  or  too  poor  in  gold, 
to  the  extent  actually  permitted  by  law,  a  loss  or  profit 

*  Jean  Boizard,  “  Traite  des  Monoyes,”  p.  25,  1692. 

i  Report  on  the  Royal  Mint,  p.  41,  1849. 

t  Report  on  the  Royal  Mint,  p.  39.  1849. 

II  “Discourse  of  Coin  and  Coinage,”  p.  91.  1675. 
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would  accrue  of  over  £2000  on  each  million  coined,  and  a 
persistent  variation  of  only  -j^^th  part  would  be  equiva¬ 
lent  to  a  profit  or  loss  of  ;£iooa  million.  In  Mint  practice  at 
the  present  day,  even  this  comparatively  small  variation 
should  be  avoided,  and  the  public  trials  of  the  pyx  prove 
that  it  does  not  exist. 

I  have  dwelt  on  these  facts  because  the  maintenance 
of  rigid  accuracy  in  the  operations  of  coinage  becomes  of 
great  importance  in  international  currency.  One  Govern¬ 
ment  might,  as  the  late  Professor  Stanley  Jevons  pointed 
out,  “  coin  money  slightly  inferior  to  the  proper  standard, 
and  such  money  once  introduced  would,  in  virtue  of 
Gresham’s  law,  be  difficult  to  dislodge.”  I  admit,  with 
him,  that  it  is  hardly  to  be  supposed  that  a  State  issuing 
money  under  international  obligations  would  wish  to  make 
a  profit  of  one  or  two  parts  in  a  thousand,  which  the 
remedy  would  legally  cover  ;  but,  nevertheless,  the  degree 
of  accuracy  with  which  the  coinage  is  executed  would  be 
of  much  importance,  for  the  following  reason.  A  nation 
would  be  bound  by  the  International  Convention  to  with¬ 
draw  and  re-coin  such  coins  of  other  nations  as  might  be 
circulating  within  its  borders  at  the  time  they  were  re¬ 
duced  by  wear  below  the  lowest  weight  at  which  their 
•circulation  would  be  legal,  and  it  follows  that  any  defi¬ 
ciency  of  standard  which  might  exist  would  have  to  be 
made  good  by  the  nation  on  whom  the  re-coinage  happened 
to  fall,  and  a  nation  coining  with  rigid  accuracy  would 
suffer  from  the  shortcomings  of  those  who  did  not. 

(To  be  continued.) 


NOTICES  OF  BOOKS. 


Chemical  and  Physical  Analysis  of  Milk,  Condensed 
Milk,  and  Infants'  Milk-Foods :  with  special  regard 
to  Hygiene  and  Sanitary  Milk  Inspection.  A  Labora¬ 
tory  Guide  developed  from  Practical  Experience,  in¬ 
tended  for  Chemists,  Physicians,  Sanitarians,  Students, 
&c.  By  Dr.  N.  Gerber.  Translated  from  the  revised 
German  edition  and  edited  by  Dr.  Hermann  Ende- 
mann.  New  York  and  London:  Triibner  and  Co. 

We  have  here  a  very  complete  manual  of  the  analysis  of 
milk.  The  author  discusses  in  succession  normal  cows’ 
milk,  the  physiological  and  other  causes  influencing  this 
secretion,  its  general  physical  properties  and  chemical 
composition,  and  the  composition  of  other  milks,  besides 
that  of  the  cow.  He  then  proceeds  to  the  physical 
analysis  with  especial  reference  to  its  colour,  consistency, 
odour,  and  taste.  We  come  next  to  the  microscopical 
examination,  upon  which  the  author  does  not  lay  much 
weight,  though  he  agrees  with  Vieth  in  holding  that 
microscopical  examination  may  under  circumstances 
furnish  valuable  indications  if  used  for  the  detedion  of 
abnormal  qualities  in  appearance,  or  behaviour,  or  the  de¬ 
termination  of  foreign  substances  added  to  the  milk. 
After  directions  for  taking  the  specific  gravity  of  samples 
he  proceeds  to  the  chemical  analysis  of  milk.  He  deter¬ 
mines  water  and  solids,  ash,  phosphoric  acid,  albuminates 
and  fat,  and  milk  sugar. 

The  determination  of  total  solids  iseffeded  by  weighing 
10  c.c.  of  milk  in  a  dry  covered  platinum  capsule,  pre¬ 
viously  counterpoised.  To  the  sample  he  adds  absolute 
.alcohol  sufficient  for  coagulation,  and  then  dries,  first  in 
the  water-bath  and  then  in  an  air-bath,  at  from  ioo°  to 
iio°,  until  the  weight  of  the  residue  is  constant.  He 
remarks  that  good  milk  should  have  i2-5  per  cent  of  total 
solids.  It  will  be  remembered  that  Mr.  Wanklyn — to 
whose  published  methods  we  find  here  not  the  slightest 
reference — gives  14-07  per  cent  as  the  mean  of  four  deter¬ 
minations  in  which  the  utmost  range  of  difference  was 
only  0-04  per  cent.  Dr.  Gerber  does  not,  as  far  as  we  are 
able  to  perceive,  refer  to  “  solids  minus  fat”  as  a  constant 
element  in  milk.  He  mentions,  however,  that  milk  must 
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be  considered  inferior  or  adulterated  when  it  contains  less 
than  3  per  cent  of  fat.  This  would  show  for  solids  minus 
fat  9-5  per  cent,  a  figure  which  agrees  very  closely  with 
Mr.  Wanklyn’s  mean  value,  country  milk — 9-65  per  cent. 

The  determination  of  the  ash  is  effeded  by  ignition  in  a 
muffle,  and  the  phosphoric  acid  volumetrically  by  the 
uranium  process. 

Albuminates  Dr.  Gerber  determines  by  Ritthausen’s 
process  slightly  modified,  i.e.,  the  precipitation  of  the 
albuminates  and  fats  by  a  solution  of  copper  sulphate  and 
the  subsequent  extraction  of  the  fat.  For  the  determi¬ 
nation  of  fat  the  author  objeds  to  treatment  in  an  open 
vessel.  Reference  is  made  to  the  detedtion  of  mineral 
poisons,  copper,  lead,  and  zinc,  which  may  be  dissolved 
by  sour  milk  from  metal  vessels. 

On  the  subjedt  of  adulteration  the  author  agrees  sub¬ 
stantially  with  English  authorities.  He  considers  that 
dealers  mostly  confine  their  operations  to  watering  and 
skimming.  He  admits  that  the  ladtometer  or  ladodensi- 
meter  plays  into  the  hands  of  sophisticators.  Chevalier’s 
creamometer  is  also  justly  condemned.  The  author  insists 
that  the  indications  of  this  instrument  are  very  uncertain, 
and  should  never  be  brought  forward  before  a  court  of 
justice,  the  cream  even  under  identical  conditions  not 
rising  equally,  as  the  addition  of  water  to  milk  makes 
the  milk  appear  richer,  and  since  the  greater  consistency 
of  pure  milk  prevents  the  easy  formation  of  the  cream. 
The  temperature  also  exerts  an  influence  not  only  on  the 
time  required  for  complete  separation,  but  also  on  the 
volume  of  the  layer  of  cream. 

Incidentally  we  meet  with  the  following  surprising 
passage  ;  the  author,  speaking  of  the  determination  of 
specific  gravity,  says  : — “  All  other  instruments  with 
scales  differing  from  this  (i.e.,  from  diredt  specific  gravity) 
have  been  abolished  on  the  European  continent.  It  is 
only  in  England  and  through  English  influence  in 
America  that  instruments  with  arbitrary  scales  are  as  yet 
in  use  !”  As  a  commentary  upon  this  outburst  of  Anglo¬ 
phobia  we  merely  remark  that  Dr.  Gerber,  like  numbers 
of  other  French  and  German  writers,  makes  use  of  Beaume’s 
hydrometer  (pp.  91  and  100),  the  essence  of  arbitrariness, 
and  not  convertible  into  diredt  specific  gravity  by  a  simple 
calculation  like  Twaddle’s  scale.  The  strengths  of  alcohol 
and  ether,  again,  are  given  in  this  treatise,  not  diredt  in 
specific  gravity  but  in  degrees  of  the  scale  of  Tralles. 

Condensed  milks  and  milk-foods  are  discussed  at  some 
length.  Concerning  the  former  the  author  remarks : 
“  Provided  that  only  good  cow’s  milk  be  used,  and  that 
with  an  unvarying  addition  of  sugar  it  is  condensed  to  a 
proper  and  equal  degree,  no  good  reasons  exists  why  con¬ 
densed  milk  produced  in  any  other  country  should  not  be 
equal  to  that  produced  in  Switzerland.” 

He  considers  it  important  that  a  rationally  compounded 
infants’  milk  food  should  contain  at  least  2  per  cent  salts, 
5  of  fat,  and  13  per  cent  of  albuminates,  whilst  one  of  the 
most  highly  recommended  brands  contains  not  quite  10 
per  cent  of  albuminates.  Indigestion  in  children,  he  main¬ 
tains,  will  increase  when  a  food  is  lacking  in  albumen,  but 
contains  in  its  place  soluble  carbohydrates. 

In  discussing  official  regulations  as  to  the  sale  of  milk, 
the  author  states  that  the  average  figures  obtained  by  the 
examination  of  the  mixed  milk  of  cows  supplying  any  dairy 
has  been  found  to  be  the  same  in  all  countries  :  he  admits 
fluduations  and  abnormalities  in  the  milk  of  single  cows. 
His  standard  (12-5  per  cent  total  solids  and  3  per  cent  fat), 
we  have  already  noticed.  We  find  here  quoted  an  opinion 
by  Prof.  Feser,  of  Munich,  which  merits  the  serious  con¬ 
sideration  of  sanitary  authorities.  He  declares  that  “  it  is 
equally  desirable  to  prevent  the  sale  of  milk  which  is  below 
a  certain  standard  as  good  milk,  even  if  it  be  simply  the 
unadulterated  produd  of  single  animals  reduced  through 
insufficient  and  faulty  feeding.  .  .  .  Ordinances  passed 
for  the  prevention  of  adulteration  would  be  powerless  if  it 
be  lawful  that  milk  may  be  adulterated  before  its  pro- 
dudion  in  the  body  of  the  animal,  by  injudicious  treat- 
1  ment  and  feeding.” 
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It  is  to  be  regretted  that  so  useful  a  book  should  have 
been  written  in  such  bad  English.  On  nearly  every  page 
we  find  expressions  which  are  not  idiomatic  and  words 
used  incorrectly. 


Proceedings  of  the  American  Pharmaceutical  Association, 
at  the  Thirty-first  Annual  Meeting:  held  at  Wasington, 
Sept.,  1883.  Philadelphia  :  published  by  the  American 
Pharmaceutical  Association. 

The  first  thing  we  notice  in  the  present  volume  is  a  list 
of  queries,  some  of  them  of  great  importance,  proposed 
last  year,  and  to  which  replies  are  expected  at  the  present 
year’s  meeting.  Among  them  we  find  required  a  paper 
on  the  tests  for  brucine  in  presence  of  strychnine  and  of 
strychnine  in  presence  of  brucine,  together  with  a  plan  for 
the  perfect  separation  of  the  alkaloids. 

There  is  a  short  but  significant  paper  on  “  Who  is  re¬ 
sponsible  for  Adulteration  ?”  Here,  of  course,  we  find  a 
conflidt  of  opinion.  The  merchant  or  the  broker  says 
“  we  have  to  supply  adulterated  drugs  because  the  trade 
demand  them  ....  we  furnish  an  article  as  pure  'as  can 
be  had  for  the  price.”  On  the  other  hand,  the  retailer  in¬ 
timates  that  whatever  the  price  paid  the  drug  always 
comes  out  of  the  same  barrel. 

A  case  is  mentioned  where  so-called  cream  of  tartar 
consisted  of  95  per  cent  gypsum  and  5  per  cent  tartaric 
acid. 

There  is  a  memoir  on  the  “  stathmetometric  ”  method 
of  analysis,  in  which  a  standard  solution  is  made  up  to  a 
given  weight  instead  of  to  a  given  volume.  It  is  recom¬ 
mended  as  preferable  to  volumetry  in  climates  like  that  of 
New  England,  where  extremes  of  temperature  prevail  and 
changes  of  50  degrees  (of  course  Fahrenheit)  frequently 
occur  in  a  few  hours.  Here  stathmetrometry  (a  clumsy 
word)  has  the  advantage,  as  the  correction  for  tempera¬ 
ture  is  obviated.  The  apparatus  used  is,  of  course,  a 
“  Schuster’s  alkalimeter.” 


CORRESPONDENCE. 

AN  EXAMINATION  QUESTION. 


To  the  Editor  of  the  Chemical  News. 

Sir, — If  a  “  Benighted  Student  ”  would  remember  that 
Chemistry  is  nothing  if  not  an  experimental  science,  and 
would,  with  balance,  test-tube,  metal,  and  acid,  ascertain 
for  himself  what  is  the  faCt,  he  would  be  able,  without 
much  expenditure  of  time  or  trouble,  to  “  set  his  mind  at 
rest”  and  the  “  doctors  who  disagree”  at  defiance. — 
I  am,  &c., 

J.  H.  P. 


AN  EXAMINATION  QUESTION. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Your  correspondent,  “  A  Benighted  Student,”  whose 
letter  appears  in  the  Chemical  News,  vol.  xl.,  p.  152, 
really  appears  to  be  less  benighted  than  some  of  the 
authors  whom  he  cites  respecting  the  solubility  of  anti¬ 
mony  in  hydrochloric  acid.  In  order  to'  satisfy  myself 
that  the  properties  of  that  metal  have  not  changed — like 
its  atomic  weight — since  I  was  a  student,  I  have  made  the 
following  experiments  : — 

(1.)  Antimony  was  very  finely  powdered,  until  it  had 
lost  its  metallic  appearance,  and  boiled  with  ordinary  con¬ 
centrated  HC1  in  a  test-tube  for  a  minute  or  two  :  a  little 
SbH3  was  detected  by  AgN03  at  the  mouth  of  the  tube, 
but  no  H2S.  No  diminution  in  the  quantity  of  the  metal 
was  perceived,  and  the  solution  gave  only  a  slight  orange 
precipitate  with  H2S  water.  I 
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(2.)  Antimony  precipitated  by  zinc  was  treated  in  the 
same  way,  with  a  similar  result. 

(3.)  x5‘6  grains  of  the  very  finely  powdered  antimony 
were  boiled  lor  fifteen  minutes  in  a  covered  beaker  with  a 
measured  ounce  of  concentrated  HC1  (sp.  gr.  i-i6).  The 
undissolved  metal,  washed  and  dried,  weighed  14-9  grains, 
so  that  o'tj  grain,  or  about  4-5  per  cent,  of  the  metal  had 
been  dissolved. 

This  confirms  the  statement  which  the  benighted  one 
quotes  from  “  Fresenius’s  Quantitative  Analysis  ”  (1876), 
that  hydrochloric  acid  has  very  little  action  on  it  even 
when  concentrated  and  boiling. 

In  his  Preface  to  “  Fresenius’s  Quantitative  Analysis  ” 
the  Translator  states  that  the  author  has  a  most  firm 
conviction  that  for  inorganic  chemistry  the  old  notation  is 
the  simplest  and  the  best.  Is  it  possible  that  chemists  in 
this  country  are  more  anxious  to  produce  elegant  and 
expensive  books  containing  the  last  new  “  fad  ”  in  notation 
than  to  verify  experimentally  the  statements  which  they 
put  forth  ?— I  am,  &c., 

A  Practical  Chemist. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwis 
expressed. 


Comptes  Rendus  Hebdomadaires desS6ances,de  V Academie 
des  Sciences.  Vol.  xcix.,  No.  g,  September  1,  1884. 

Researches  on  the  General  Course  of  Vegetation 
in  an  Annual  Plant.  Hydrocarbons. — -MM.  Berthelot 
and  Andre. — This  memoir  does  not  admit  of  useful  ab¬ 
straction. 

Comparison  between  the  EleCtro-chemical  and  the 
Thermic  Coloured  Rings. — O.  Decharme. — If  we  ex¬ 
pose  a  plate  of  copper  to  the  flame  of  a  spirit-lamp,  of  a 
Bunsen  burner,  or  better  to  the  fixed  and  nanowjet  of  an 
enameller’s  lamp,  there  are  produced  upon  the  metal 
iridescent  coronas  around  the  heated  point.  If  the  ex¬ 
periment  is  well  managed  there  are  obtained  fixed 
coloured  rings,  apparently  inalterable  in  the  air.  These 
thermic  rings  are  quite  similar  to  the  eleCtro-chemical 
rings  of  Nobili ;  like  them  they  follow  one  upon  another 
and  are  propagated  in  waves.  In  both  cases  the  colours 
succeed  each  other  in  the  same  order,  which  is  that  of 
Newton’s  rings  as  seen  by  transmission.  Multiple  thermic 
rings  may  be  produced  by  means  of  drums  surmounted  by 
2,  3,  4,  &c.,  gas-burners.  These  same  pieces  serve  equally 
for  the  production  of  the  eleCtro-chemical  rings  by  fixing 
in  the  fine  openings  of  the  tubes  needles  of  steel  of  equal 
length  for  each  system.  The  thermic  rings,  simple  or 
multiple,  approximate  the  more  closely  to  the  corre¬ 
sponding  eleCtro-chemical  rings  as  the  jets  of  flame  are 
feebler  and  less  oxidising. 

Determination  of  the  Wave-lengths  of  the  Principal 
Rays  and  Bands  of  the  Ultra-red  Solar  Spectrum. — 
Henri  Becquerel. — The  author  gives  a  table  of  wave¬ 
lengths,  expressed  in  millionths  of  a  millimetre  and  states 
that  the  phosphorographic  method,  when  the  phosphor¬ 
escent  substances  are  suitably  chosen,  enables  us  to 
explore  the  ultra-red  speCtrum  as  far  as  the  thermoscopic 
methods  and  further  than  the  chemical  reactions. 

No.  10,  September  8,  1884. 

Researches  on  the  General  Progress  of  Vegetation 
in  an  Annual  Plant.  Nitrogenous  Principles  and 
Mineral  Matter.  —  MM.  Berthelot  and  Andre. — The 
albumenoid  principles  are  stationary  at  the  moment  01 
germination,  and  increase  afterwards  rapidly  so  .  as  to 
attain  a  thousand  times  their  original  weight.  Their  pro- 
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portion  to  the  total  weight  of  the  plant  does  not  vary 
much  (14  to  21  per  cent)  up  to  the  epoch  of  flowering,  it 
then  declines,  and  at  the  moment  of  fructification  and  at 
the  death  of  the  plant  is  reduced  to  about  5  per  cent. 
This  depends  partly  on  the  destruction  of  the  nitrogenous 
compounds  and  partly  on  the  preponderant  formation  of 
ligmne.  In  the  plant  deprived  of  its  efflorescence  the 
same  cause  determines  a  still  wider  deviation,  the  albume- 
noids  being  reduced  to  3  per  cent.  The  relative  pro¬ 
portion  of  the  albumenoids  varies,  therefore,  inveisely 
as  that  of  the  lignine.  The  albumenoids  are  found 
at  first  concentrated  in  the  leaves — the  seat  of 
the  chlorophyllaceous  parts  and  of  the  work  of 
reduction  which  fixes  carbon  and  the  elements  of 
water.  Later,  they  are  transferred  into  the  flowers  and 
the  fruit,  whilst  in  the  leaves,  where  the  life  is  decreasing, 
the  relative  proportion  of  nitrogenised  matter  falls  to  a 
fourth  of  what  it  has  lately  been.  The  same  diminution 
takes  place  in  the  stem  and  in  the  roots,  by  teason  of  the 
increase  of  the  hydrocarbons.  The  salts  of  potassium 
increase  in  absolute  weight  until  fructification,  this 
increase  being  chiefly  seated  in  the  stem.  Their  relative 
proportion  reaches  its  maximum  in  the  stem  and  the  roots 
at  the  moment  of  inflorescence.  Subsequently,  they  are 
distributed  more  equally.  The  insoluble  mineral  matters 
accumulate  in  the  leaves  and  in  the  flowers. 
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hot  water  it  crystallises  in  long  needles,  and  from  boiling 
alcohol  in  yellow  rhombic  tables.  It  is  a  feeble  acid,  and 
forms  salts  with  the  alkalies.  Isatoic  acid  may  also  be 
obtained  from  pure  indigo-blue  by  treatment  with  chromic 
acid  and  glacial  acetic  acid. 

On  Certain  Derivatives  of  Mercury  Fulminate. — 
L.  Scholvien. — A  preliminary  communication  in  which 
the  author  studies  the  action  of  sulphuric  acid  upon 
sodium  fulminate,  silver  fulminate  (whereby  he  shows 
that  the  compound  obtained  by  precipitating  sodium  ful¬ 
minate  with  silver  nitrate  is  in  all  respeCts  identical  with 
that  obtained  from  metallic  silver),  and  the  adion  of 
sulphurea  upon  mercury  fulminate.  The  produds  of  this 
readion  are  carbonic  acid,  mercury  sulphide,  urea,  and 
sulphurea-mercury  sulpho- cyanide. 

Electric  Conductivity  of  the  Acids. — W.  Ostwald. — 
The  author  suggests  that  in  readions  which  take  place 
under  the  influence  of  acids  the  rapidities  of  such  readions 
are  proportional  to  the  eledric  condudivity  of  the  acids. 
He  states  that  Svante  Arrhenius  had  earlier,  though  un¬ 
known  to  him,  arrived  at  essentially  the  same  result. 


MISCELLANEOUS. 
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A  Contribution  to  the  Chemistry  of  the  Chrome 
Ammoniacal  Compounds.— S.  M.  Jorgensen. — In  this 
paper  the  author  examines  at  considerable  length  the 
luteo-chrome  salts,  describing  the  luteo-chrome  nitrate, 
luteo-chrome-nitrate  -  platinum  -  chloride,  luteo  -  chrome- 
platinum-chloride,  the  corresponding  mercuric  compound ; 
luteo-chrome-bromide,  luteo-chrome  -  platinum  -  bromide, 
the  corresponding  iodide  and  iodo-sulphate,  luteo-chrome 
sulphate,  luteo-chrome-sulphate-platinum-chloride,  luteo- 
chrome  orthophosphate,  oxalate,  luteo  chrome  sodium 
pyrophosphate,  luteo-chrome  ferricyanide,  luteo-chrome 
cobalticyanide,  and  luteo-chrome-chromicyanide. 

Communications  from  the  Agricultural-Chemical 
Laboratory  of  the  University  of  Konigsberg. — These 
communications  consist  of  a  paper  on  betaine  obtained 
from  cotton-seed  cake,  by  H.  Ritthausen  and  F.  Weger. 

On  Mercury  Fulminate. — Alex.  Ehrenberg. — Aqueous 
hydrochloric  acid  decomposes  mercury  fulminate,  forming 
hydroxylamine  hydrochlorate,  and  formic  acid,  both 
atoms  of  nitrogen  being  transmitted  into  the  hydroxyl¬ 
amine.  This  reaction  argues  against  the  conception  of 
fulminic.  acid  as  nitro-aceto-nitrile.  Aqueous  hydrosulpho- 
cyanic  acid  decomposes  mercury  fulminate,  with  formation 
of  ammonium  sulphocyanide  and  carbonic  acid.  Free 
fulminic  acid  does  not  seem  capable  of  existing,  since  the 
product  dissolved  in  ether  undergoes  spontaneous  decom¬ 
position  even  in  a  vacuum  after  the  evaporation  of  the 
solvent.  Ammonium  sulphocyanide  aCts  upon  mercury 
fulminate  in  the  same  manner  as  the  alkaline  chlorides, 
forming  a  fulminurate. 

Distribution  of  the  Blood-Pigment  between  Carbon 
Monoxide  and  Oxygen:  a  Contribution  to  the 
Theory  of  Chemical  Mass-ACtion. — G.  Hiifner. — This 
memoir  is  not  suitable  for  abstraction. 

On  Isatine. — H.  Kolbe. — In  this  preliminary  communi¬ 
cation  the  author  mentions  an  isatoic  acid  which  he 
obtains  by  treating  isatine  with  chromic  acid  in  presence 
of  glacial  acetic  acid  or  a^tic  anhydride.  Its  composition 
is  C8H5NO3.  It  is  sparingly  soluble  in  cold  water  and 
alcohol,  more  readily  in  the  same  liquids  when  hot.  From 


Appointment. — Dr.  A.  B.  Griffiths,  F.C.S.,  &c.,  Lec¬ 
turer  on  Metallurgy  at  the  City  of  London  College,  has 
been  appointed  to  the  Chair  of  Chemistry  and  Metallurgy 
and  Director  of  Laboratories  at  the  Technical  College, 
Manchester. 

Metallurgical  Lectures  at  the  Royal  School  of 
Mines. — The  course  of  lectures  will  begin  early  in 
November,  as  soon  as  Prof.  Chandler  Roberts  returns 
from  his  visit  to  the  Metallurgical  distridls  of  Colorado 
and  Denver.  He  is  also  to  examine  the  various  Mints 
and  Assay  Offices  of  the  United  States.  The  Metallur¬ 
gical  Laboratory,  to  which  a  powerful  testing  machine  has 
been  added,  opens  in  the  first  week  of  Odtober. 

Modern  Mummies. — A  Paper  by  Mr.  Thomas  Bayley> 
Consulting  Chemist,  of  Birmingham,  was  among  those 
communicated  to  the  recent  Social  Science  Congress. 
The  author  of  the  Paper  points  out  that  cremation  im¬ 
mediately  subsequent  to  burial,  as  at  present  advocated, 
would  undoubtedly  place  facilities  in  the  way  of  poisoners 
and  other  criminals.  He  proposes  therefore  to  keep  the 
body  for  a  certain  time  after  death,  and  treat  it  in  such  a 
manner  as  to  avoid  putrefaCt  on.  The  bodies  according 
to  this  method  would  be  loosely  but  completely  enveloped 
in  cotton-wool,  within  air-tight  cases  of  open  construction 
which  would  be  rivetted  up.  They  would  then  be  exposed 
in  underground  galleries  lined  with  impervious  cement  to 
a  current  of  cold  and  dry  air,  from  which  the  germs 
capable  of  exciting  putrefaction  would  be  removed  by 
filtration.  The  cooling  would  be  effected  by  machinery 
working  on  the  compressed  air  principle,  and  the  air 
traversing  the  chambers  would  be  dried  by  chemical 
agents,  of  which  there  are  several  suitable.  At  first 
thorough  cooling  would  be  necessary,  but  after  a  time  the 
drying  could  be  effected  more  rapidly  at  a  higher  temper¬ 
ature.  The  process  would  result  in  the  formation  of 
mummies  with  white  integument  similar  to  those  produced 
by  the  most  efficient  and  costly  system  of  embalming  in 
ancient  Egypt.  Attached  to  each  dehydratorium,  which 
is  the  name  proposed  for  the  building  where  the  new  process 
would  be  conducted,  there  might  be  established  cool 
mortuary  chambers  for  bodies  awaiting  inquest.  After 
treatment  the  bodies  might  be  cremated,  or  kept  for  an 
indefinite  period  in  a  dry  place  or  in  air-tight  cases.  It  is 
certain  that  had  this  process  been  applied  to  the  bodies 
now  lying  in  Westminster  Abbey,  the  authorities  would 
not  have  had  reason,  as  at  present,  to  refuse  further  ad¬ 
missions  on  sanitary  grounds. 
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***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Bones. — (Reply  to  L.  Hundeshagen.)— Bone  manure  was  made  at 
Aston,  near  Birmingham,  on  a  small  scale  some  years  since  by 
steeping  bones  in  dilute  muriatic  acid,  with  excellent  results,  the 
fertility  of  the  soil  being  greatly  increased  by  this  manure.— G.  A. 
Keyworth. 


In  a  few  days,  with  Lithographic  Plates  and  Wood  Engravings, 

8vo.,  24s. 

INORGANIC  CHEMISTRY. 

BY 

EDWARD  FRANKLAND,  Ph.D,,  D.C.L.,  LL,D„  F.R.S. 

Professor  of  Chemistry  in  the  Normal  School  of  Science. 

AND 

FRANCIS  R.  JAPP,  M.A.,  Ph.D.,  F.I.C. 

Assistant  Professor  of  Chemistry  in  the  Normal  School  of  Science. 


TO  CORRESPONDENTS. 


C.H.M.Mann. —  In  addition  to  Roscoe’s  “Organic  Chemistry,” 
you  should  consult  Fownes’s  Chemistry,  edited  by  Watts,  and 
Miller’s  Chemistry,  edited  by  Groves  and  Armstrong.  There  is  also  a 
very  good  elementary  work  by  Armstrong  in  Longman’s  scientific 
series. 


UNIVERSITY  COLLEGE,  LONDON. 

ANALYTICAL  CHEMISTRY. 


The  Laboratory  of  Analytical  Chemistry,  under  the  superintendence 
of  Professor  Williamson  and  Assistant  Professor  R.  T.  Plimpton, 
will  re-open  on  Thursday,  Odtober  3rd. 

For  information  as  to  other  Courses  on  Chemistry,  &c.,  apply  to  the 
Secretary  of  the  College. 

TALFOURD  ELY  M.A.,  Secretary. 


TTNIVERSITY  COLLEGE,  BRISTOL. 

VJ  CHEMICAL  DEPARTMENT. 


Professor — W.  RAMSAY,  Ph.D. 
Lecturer — SYDNEY  YOUNG,  D.Sc. 


The  SESSION  1884-85  begins  on  7th  OCTOBER.  Ledtures  on 
Inorganic,  Organic,  Advanced,  and  Technical  Chemistry  will  be 
delivered  during  the  Session.  The  Laboratories  are  fitted  with  the 
most  recent  improvements  for  the  study  of  Practical  Chemistry  in 
all  its  branches.  In  the  evening,  Leftures  on  Inorganic  Chemistry 
at  reduced  fees  are  de'ivered;  and  a  Special  Course  of  Leaures  on 
Technical  Chemistry  is  also  given,  with  the  co-operation  of  the 
Worshipful  Company  of  Clothworkers.  A  Correspondence  Class 
especially  adapted  for  those  engaged  in  the  Clothworking  and  Dyeing 
Industries  will  begin  in  Oaober.  Several  Scholarships  are  tenable 
at  the  College.  Calendar,  containing  full  information,  price  is.  (by 
post  is.  3d.)  For  prospeaus  and  further  information  apply  to  the 
Registrar. 
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Manufadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power, for  Irrigating,  Draining,  Mining, Rolling  Mills 
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A  MEMOIR  DETAILING  SOME  MINOR 
RESEARCHES  ON  THE  ACTION  OF  FERROUS 
SULPHATE  ON  PLANT-LIFE. 

By  Dr.  A.  B.  GRIFFITHS,  F.C.S., 

Menbrede  la  Societe  Chimique  de  Paris,  Silver  andjBronze 
Medallist  in  Chemistry  and  Botany. 


As  my  investigations  on  the  use  of  ferrous  sulphate  as  a 
manure  for  certain  crops  are  well  known  to  chemists,  this 
paper  (which  was  the  substance  of  a  memoir  of  mine  read 
before  the  Chemical  Society  on  the  15th  of  May  last,  but 
contains  additional  notes,  &c.),  does  not  require  to  be 
supplemented  by  very  many  remarks  concerning  my  former 
resesrches  on  this  subjed.  I  have  already  shown  that 
ferrous  sulphate  is  an  excellent  food  for  certain  plants, 
particularly  those  developing  a  large  amount  of  chloro¬ 
phyll.  My  subsequent  experiments  prove  that  an  excess 
of  iron  sulphate  is  fatal  to  plant-life.  In  fad  it  appears  to 
be  an  analogous  case  to  carbonic  anhydride  as  a  food 
for  plants:  for  MM.  Deherain  and  Maquenne  ( Bieder - 
victim's  Centralblalt f.  Agricultur-chemie,  vol.,  xi.,  party  ; 
and  Annales  Agronomiques,  7,  p.385  to  406),  have  shown 
that  vegetation  derives  a  decided  advantage  in  atmo- 
spheres  rich  in  carbonic  anhydride,  and  Dr.  T.  L.  Phipson 
F.C.S,,  kindly  informs  me  that  in  1855,  when  at  Brussels 
University,  he  first  observed  that  an  excess  of  this  gas 
ads  as  a  poison  to  plant-life  :  and  this  has  since  been  con¬ 
firmed  by  other  chemists.  Here  I  wish  to  detail  some 
experiments  I  have  made  on  plants  growing  in  solutions 
containing  varying  amounts  of  ferrous  sulphate. 

I  made  up  culture  solutions  containing  the  following 
ingredients  : — 


Water  . 

Potassium  nitrate  .. 
Sodium  chloride 
Calcium  carbonate.. 
Magnesium  carbonate  . . 
Calcium  phosphate 
Sodium  silicate 


Ferrous  sulphate 


ioo'oo  grammes, 
o-io  „ 

005  „ 

0-05  „ 

0-05 

0-05  „! 

0-05  ,, 

0'20  ,, 

0-15  „ 

o  10  ,, 

0-05  „ 


Four  solutions  were  made  with  the  above  quantities  of 
salts  dissolved  in  100  grammes  of  distilled  water.  The 
difference  between  them  was  in  the  amount  of  ferrous 
sulphate  in  each.  No.  I.  solution  contained  0^05  percent, 
No.  II.  o-i,  No.  III.  o'i5,  and  No.  IV.  o'2  per  cent  of  ferrous 
sulphate.  These  sc  lutions  were  poured  into  four  dishes, 
and  in  each  dish  was  placed  a  piece  of  flannel,  and  on 
each  piece  of  flannel  was  sown  the  same  number  of 
mustard  seeds.  These  were  allowed  to  germinate  and 
grow  until  nearly  mature,  and  at  stated  intervals  each  set 
of  plants  was  watered  with  its  proper  solution  always  of 
the  same  strength  as  the  original  solution.  The  plants 
growing  in  No.  III.  solution  (i.£.,the  solution  containing 
o-i5  per  cent  of  ferrous  sulphate)  wefe  the  largest  and 
healthiest ;  and  on  submitting  their  ash  to  analysis  the 
largest  amount  of  ferric  oxide  was  found  therein. 

The  seeds  placed  in  No.  IV.  solution  (i.e.,  the  solution 
containing  o-2  per  cent  of  ferrous  sulphate),  never  germi¬ 
nated  at  all  ;  in  fact  they  withered  and  died.  I  have  since 
repeated  this  several  times  with  the  same  results.  This 
proves  that  one-fifth  per  cent  of  ferrous  sulphate  proved 
fatal.  The  seeds  growing  in  solutions  Nos.  I.  and  II. 
grew  well,  but  not  so  well  as  No.  III.,  which  contained  a 
larger  amount  of  ferrous  sulphate  in  solution,  In  passing 


I  may  say  that  each  set  of  plants  was  exposed  to  the  same 
amount  of  sunlight,  &c.  From  these  experiments  it  will 
be  seen  that  solutions  containing  a  gradual  increase  in  the 
percentage  of  iron  sulphate  is  beneficial  to  plant-life  up 
to  a  certain  point ;  beyond  this  point,  the  plant  declines 
and  dies.  In  fad,  as  I  stated  at  the  commencement  of 
this  paper,  it  appears  to  be  an  analogous  case  to  carbonic 
anhydride  as  a  food  for  plants. 

Again,  when  the  roots  of  a  young  cabbage  plant  were 
placed  in  No.  IV.  (i.e.,  the  solution  containing  one-fifth 
per  cent  of  iron  sulphate) ;  the  plant  in  three  days  showed 
evidence  of  decreasing  vitality ;  on  taking  it  out  of  this 
solution,  drying  the  roots  withing  blotting-paper,  and  then 
placing  them  (the  roots)  in  distilled  water,  the  plant 
began  to  revive,  and  in  a  day  or  so  was  healthy  again.  On 
analysing  the  distilled  water  it  was  found  to  contain  the 
excess  of  ferrous  sulphate.  From  this  experiment  it 
appears  that  the  plant  growing  in  the  one-fifth  per  cent 
solution  of  the  salt  of  iron  would  have  died  (as  a  similar 
plant  did  when  left  in  the  solution  for  a  week)  if  it  had  not 
been  transferred  to  the  distilled  water.  When  the  roots 
were  placed  in  this  new  medium  there  was  a  “  struggle  for 
existence,”  so  to  speak,  the  excess  of  ferrous  sulphate 
being  passed  back  again  into  the  water,  and  the  plant  re¬ 
covered  from  the  poisonous  adion  of  the  excess  of  iron. 

It  will  be  seen  from  my  previous  researches  that  iron 
ads  as  a  useful  manure,  but  at  the  same  time  if  given  in 
excess  proves  fatal  to  plant-life,  or,  in  the  words  of  Liebig, 

“  the  most  nutritious  substances  may  cause  death.” 

These  experiments  confirm  those  of  Dr.  Freytag,  of 
Bonn,  that  plants  are  incapable  of  seleding  from  the  soil 
the  nutritious  and  rejedingthe  noxious  ingredients.  They 
absorb  both  indiscriminately ;  but  as  the  experiments  of 
Macaire-Princep  and  those  of  my  own  (described  above) 
show  that  plants  under  certain  conditions,  and  in  narrow 
limits,  are  capable  to  a  certain  extent  of  excreting  matters 
unnecessary  to  their  existence;  and  when  metallic  salts 
are  absorbed  in  excess,  if  circumstances,  &c.,  are  favour¬ 
able,  the  plant  returns  in  the  form  of  an  excrement  the 
excess  of  a  noxious  salt. 

To  confirm  this  poisonous  adion  of  excess  of  ferrous 
sulphate,  I  examined,  under  the  higher  powers  of  the 
microscope,  the  little  water  plants  Spirogyra  and  Zygnema, 
When  these  plants  were  placed  in  Nos.  I.,  II.,  and  III. 
solutions  respedively,  there  was  no  change  in  colouring 
matters  like  eosin  or  magenta  :  thus  showing  that  solutions 
containing  C05,  o-x,  o’i5  per  cent  of  ferrous  sulphate  re¬ 
spedively,  did  not  kill  the  little  plants  ;  on  the  contrary, 
thq  rotatory  movement  ( cyclosis )  of  the  protoplasm  (when 
seen  in  Anacharis  alsinastrum)  was  increased  when  the 
plants  grew  in  the  solution  containing  o'i5  per  cent  of  iron 
sulphate.  When  the  little  plants  were  placed  in  solution 
No.  iV.  containing  o-2  per  cent  of  ferrous  sulphate,  they 
died  ;  for  I  was  then  capable  of  staining  the  protoplasm 
with  eosin  or  magenta,  which  proved  it  was  dead.  These 
investigations  show  that  these  plants  cannot  live  in  a 
solution  containing  all  the  ingredients  necessary  for  plant- 
life,  if  that  solution  contains  as  much  as  one-fifth  percent 
of  ferrous  sulphate,  whereas  a  smaller  amount  is  most 
beneficial,  rendering  the  plants  healthier  and  larger  than 
if  grown  in  a  medium  not  containing  this  iron  manure. 


THE  RELATION  BETWEEN  THE  “WATT”  AND 
“  HORSE-POWER.”* 

By  W.  H.  PREECE,  F.R.S. 

The  most  useful  pradical  unit  in  use  among  eledricians 
that  has  been  derived  from  the  C.G.S.  system  of  absolute 
measurement  is  probably  the  watt,  or  the  rate  of  doing 
work  when  a  current  of  1  ampere  is  maintained  through  a 
resistance  of  1  ohm.  The  work  done  by  an  eledric  current 

*  A  Paper  read  before  the  Montreal  Meeting  of  the  British  Associ¬ 
ation 
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is  thus  brought  into  intimate  relation  with  all  other  kinds 
of  work.  The  common  gravitation  unit  rate  of  working  is 
the  horse-power,  which  is  550  foot-pounds  per  second.  The 
absolute  C.G.S.  unit  is  the  erg  per  second,  or  the  work 
done  in  1  second  in  overcoming  a  force  of  1  dyne  through 
a  distance  of  1  centimetre.  In  any  eledrical  measure¬ 
ment  the  eledric-motive  force  E  in  volts  multiplied  by  the 
current  C  in  amperes  gives  a  produd  E  C  equivalent  to  so 
many  io7  ergs  per  second,  which  is  the  watt.  There  are 
746  watts  in  a  horse-power  :  and  hence  E  C  is  reduced  to 
horse-power  when  it  is  divided  by  746.  The  rate  at  which 
eledrical  energy  is  developed  or  expended  in  any  part  of 
any  circuit  is  given  in  watts  when  we  multiply  the 
number  of  volts  by  the  number  of  amperes.  Strange  mis¬ 
takes  are  made  in  confusing  the  unit  of  power  with  the 
unit  of  work.  No  less  an  authority  than  Professor  Adams, 
F.R.S.,  in  his  Inaugural  Address  as  President  of  the 
Telegraph  Engineers  and  Eledricians,  spoke  of  the  watt 
as  the  unit  of  work. 

The  horse-power  as  a  unit  has  all  the  defeds  of  an  arbi¬ 
trary  unscientific  standard.  It  involves  the  use  of  co¬ 
efficients  ;  and  it  is  not  connected  diredly  with  the  abso¬ 
lute  system  of  measurement.  It  differs  in  different  parts 
of  the  world;  and  its  name  is  misleading.  It  could  be 
changed  both  in  value  and  name  without  any  inconve¬ 
nience  except  to  those  who  are  familiar  with  the  existing 
coefficients  and  formulae.  If  its  value  were  raised  34  per 
cent  it  would  become  the  kilowatt,  and  be  connected 
diredly  with  the  C.G.S.  system.  It  would  thus  become 
scientific,  and  diminish  the  use  of  coefficients.  Even  the 
present  name  could  be  retained  and  its  value  altered  from 
746  to  1000  watts;  or  from  33,000  to  44,233  foot-pounds 
per  minute,  without  any  serious  inconvenience.  Existing 
numbers  expressing  horse-power  would  simply  have  to  be 
multiplied  by  0746  to  bring  them  to  the  value  of  the  new 
unit  •  or  numbers  on  the  new  unit  would  have  to  be  multi¬ 
plied  by  1*34  to  express  their  value  int  he  old  system. 

I  cannot  help  thinking  that  the  good  work  of  the 
British  Association  Committee  will  not  be  complete  until 
the  C.G.S.  system  is  authoritatively  applied  to  work  and 
power.  The  following  table  brings  together  nearly,  if  not 
all,  the  units  in  common  use 


Unit 

Horse-power. 


>> 

>1 


Equivalent. 

. .  33,000  foot-pound  per  minute. 

. .  550  foot-pounds  per  second. 

. .  746  X  io7  ergs  per  second. 

. .  . .  7460  megergs  per  second. 

..  ..  75 -g  kilogrammetres  per  second, 

..  ..  1*01385  force  de  chevah 

”  ....  746  watts. 

Force  de  cheval  . .  75  kilogrammetres  per  second. 

..  542  "48  foot-pounds. 

..  0*9863  horse-power. 

736  watts. 

\Yatt'  . 0*0013405  horse  power. 

.  io7  ergs. 

”  10  megergs. 

”  .  kilogrammetres  per  second. 

. 0*1029  kilogrammetres  per  second. 

B.  of  T.  unit  . .  . .  xooo  watts  per  hour. 

C. G.S.  unit  ..  ..  erg  per  second. 

Megerg .  io8  ergs  per  second. 

Watt  13 .  107  ergs  Per  second. 

According  to  Professor  Dewar,  a  standard  sperm  candle 
develops  240,000  foot-pounds  per  hour,  or  4000  foot¬ 
pounds  per  minute.  Now,  since  a  watt  is  equivalent  to 
44*2  foot-pounds  per  minute,  it  follows  that  a  standard 
candle  develops  90  watts  per  minute.  Again,  according 
to  the  same  authority,  5  cubic  feet  of  coal-gas  in 
London  develops  2,500,000  foot-pounds  per  hour,  or  41,666 
foot-pounds  per  minute,  or  2976  foot-pounds  per  candle  | 
per  minute,  which  is  equivalent  to  67  watts  per  minute.  , 
A  good  glow  lamp  absorbs  2*5  watts  per  candle  per  > 


minute.  Hence  a  glow  lamp  has  an  economy  in  energy 
of  about  i-3oth  of  a  gas  light,  and  1.40th  of  a  standard 
sperm  rand  e.  A  man  working  very  hard  expends  about 
100  watts  per  minute  ;  hence,  if  a  man-power  is  equal  to, 
say,  1  standard  candle,  it  is  equal  to  1*34  gas  candles  and 
to  36  elednc  candles!  What  a  field  for  economy  in 
lighting,  and  how  essential  it  is  that  gas  should  be  applied 
to  the  production  of  power  rather  than  to  the  production 
of  light. 


PARATOLUIDIN  SULPHATE  AS  A  REAGENT 
FOR  NITRIC  ACID. 

By  ANTONIO  LONGI. 


If  to  a  solution  of  paratoluidin  in  sulphuric  acid  nitric 
acid  is  added  there  appears  first  a  blue  colour,  which 
changes  into  violet,  red,  and,  lastly,  into  yellowish  brown. 

Rosenstiehl  and  Lauth  used  accordingly  nitric  acid  for 
detecting  paratoluidin  in  a  solution  of  various  aromatic 
bases  in  strong  sulphuric  acid.  The  author  has  studied 
this  reaction  with  reference  to  the  detection  of  nitric  acid, 
and  has  obtained  very--  good  results. 

If  to  a  liquid  containing  nitrates  there  are  added  a  few 
drops  of  a  solution  of  paratoluidin  sulphate,  and  if  an 
equal  volume  of  sulphuric  acid  is  carefully  added,  so  as 
to  form  two  strata,  there  appears  immediately,  at  the  line 
of  contact  of  the  two  liquids,  a  red  colour,  which  after  a 
considerable  time  passes  into  a  dark  yellow.  If  paratolui¬ 
din  sulphate  ads  in  a  similar  manner  upon  chlorates, 
bromates,  iodates,  chromates,  or  permanganates,  there  is 
formed  instead  of  the  red  an  intense  blue  colour,  so  strong 
that  it  completely  masks  the  reaction  of  the  nitrates  if 
only  a  small  quantity  of  one  of  the  above-named  salts  is 
present. 

The  solution  of  aniline  sulphate,  if  similarly  used,  gives 
no  colour ;  but  if  a  mixture  of  the  salts  of  both  bases  is 
used,  the  reaction  is  more  sensitive,  and  the  red  colour 
more  intense.  A  solution  of  aniline  oil  in  dilute  sulphuric 
acid  may  therefore  be  advantageously  used  as  a  reagent 
instead  of  pure  paratoluidin  sulphate. 

In  order  to  ascertain  the  limits  of  the  sensitiveness  of 
this  readion  the  author  has  tried  it  with  solutions  con¬ 
taining  different  proportions  of  potassium  nitrate.  He 
succeeded  in  detecting  the  nitric  acid  in  a  liquid  containing 
i-32,oooth. 

By  means  of  chrysaniline,  as  proposed  by  W.  Hofmann, 
scarcely  i-ioooth  part  can  be  detected.  Ferrous  sulphate 
is  differently  sensitive  according  to  the  manner  in  which 
it  is  used.  If  a  strong  solution  of  this  salt  is  poured  upon 
a  cold  mixture  of  1  vol.  of  the  liquid  containing  nitric  acid 
and  1  vol.  strong  sulphuric  acid,  i-2000th  nitric  acid  may 
be  deteded.  But  if  to  the  solution  containing  a  nitrate 
there  is  added  an  equal  volume  of  strong  sulphuric  acid 
so  that  the  liquids  do  not  mix,  and  if  a  few  small  crystals 
of  good  ferrous  sulphate  are  dropped  in,  i-8oooth  part  of 
nitric  acid  may  be  deteded. 

By  means  of  indigo  1.64,000th  maybe  deteded,  and  by 
means  of  the  readion  with  caustic  potassa  and  zinc- 
powder,  proposed  by  P.  Tassinari  and  P.  Piazza, 
1-160, 539th  of  nitric  acid  may  be  recognised. 

Brucine  has  hitherto  been  regarded  as  the  most  sensi¬ 
tive  reagent  for  nitric  acid.  Kersting,  who  used  it  in  an 
aqueous  solution  (r  :  1000),  succeeded  in  discovering 
i-ioo,oooth  nitric  acid.  But  if  into  a  solution  containing 
nitric  acid  there  is  poured  sulphuric  acid  in  which  a  small 
quantity  of  brucine  has  been  dissolved,  we  obtain  the  well- 
known  colouration  even  with  liquids  containing  1-256, oooth 
nitric  acid. 

The  sensitiveness  of  brucine  is  considerably  surpassed 
by  that  of  aiphenylamin.  It  forms  with  nitric  or  nitrous 
acid  dissolved  in  strong  sulphuric  or  nitric  acid,  an  oxi- 
dation-produd  of  so  intense  a  blue  that  even  the  minutest 
traces  suffice  to  give  a  distinct  colouration.  E.  Kopp 
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used  this  reaction  for  the  detedlion  of  nitric  and  nitrous 
acids  in  commercial  sulphuric  acid,  and  asserts  that  it  is 
at  least  as  sensitive  as  that  with  ferrous  sulphate.  The 
author  has  examined  whether  diphenylamin  can  be  used 
for  the  detedlion  of  nitric  acid  in  aqueous  solutions. 

If  the  liquid  containing  nitric  acid  is  mixed  with  a  few 
drops  of  diphenylamin  sulphate  and  a  layer  of  strong 
sulphuric  acid  is  then  added,  there  is  formed  a  very  fine 
blue  colouration  which  persists  for  a  considerable  time. 
By  operating  in  the  manner  just  described  solutions  of 
nitric  acid  containing  x-i, 500,000th  always  give  a  distindt 
colouration.  The  readtion  only  begins  to  be  doubtful  with 
solutions  containing  1-2, 000, oooth. 

Though  paratoluidin  is  not  so  sensitive  as  brucine  and 
diphenylamin,  it  is  nevertheless  preferable  because  it 
does  nor  give  the  readtion  with  chloric,  chromic,  and  iodic 
acids,  nor  even  with  nitrous  acid. 

If  a  solution  of  paratoluidin  sulphate  is  added  to  a  liquid 
containing  nitrous  acid  and  then  sulphuric  acid  as  above, 
we  obtain  a  yellowish  brown  colour  if  the  solutions  are 
strong,  and  if  they  are  dilute,  a  yellow,  which  after  a  time 
turns  to  a  red,  as  a  part  of  the  free  nitrous  acid  is  con¬ 
verted  into  nitric  acid.  The  reagent  may  therefore  serve 
to  distinguish  nitrates  from  nitrites.  For  this  purpose  the 
solution  in  question  is  diluted  rather  copiously,  and  it  is 
noticed  whether  the  reagent  immediately  gives  the  red 
colour  which  is  characteristic  of  nitric  acid.  If  it  is 
required  to  detect  nitric  acid  in  presence  of  much  nitrous 
acid  the  reaction  is  applicable,  since  the  yellowish  brown 
colouration  of  the  latter  completely  masks  the  red  of  the 
nitric  acid.  In  such  cases,  as  Piccini  proposed,  the  nitrous 
acid  may  be  decomposed  by  means  of  urea.  The  author 
applies  Piccini’s  method  in  a  Somewhat  modified  form. 
To  the  solution  containing  a  nitrite  he  adds  an  excess  of 
urea,  and  then,  by  degrees,  acetic  acid,  until  gas  is  no 
longer  evolved  in  the  cold.  He  then  evaporates  on  the 
water-bath  and  tests  the  solution  of  the  residue  for  nitric 
acid. — Zeitschrift  f.  Analyt.  Chemie. 


ALLOYS  USED  FOR  COINAGE.* 
By  W.  CHANDLER  ROBERTS,  F.R.S. 
(Concluded  from  p.  162). 


We  have  now  to  consider  the  means  adopted  to  secure 
accuracy  in  the  weight  of  coins  issued  from  the  Mint,  and 
to  examine  the  questions  connedted  with  the  loss  in  weight 
sustained  by  coins  during  their  circulation.  Before  the 
invention  of  coined  money,  the  precious  metals  circulated 
by  weight.  Examples  of  such  currency  are  presented  by 
the  gold  and  silver  “talents”  of  the  Schliemann  colledtion, 
which  bear  a  definite  relation  to  the  Babylonian  “  mina 
and  so  completely  has  the  spirit  of  this  method  of  circula¬ 
tion  by  weight  been  retained,  that  the  best  definition  we 
possess  of  coins  represents  them  as  “  ingots,  of  which  the 
weight  and  fineness  are  certified  by  the  integrity  of  the 
designs  impressed  upon  the  surfaces  of  the  metal. ”f 
Rice  Vaughan,^  whom  I  have  before  quoted,  has  some 
interesting  remarks  on  this  point  in  the  section  of  his  little 
work  devoted  to  the  consideration  “  of  coining  moneys 
without  distindtion  ol  weights.”  He  says  the  proposition 
is,  “  that  there  should  be  coined  no  pieces  of  a  certain 
[i.e.  definite]  weight,  either  of  gold  or  silver,  but  that,  the 
allay  being  certain,  the  weight  should  remain  uncertain  ; 
all  money  now  currant  should  be  valued  by  a  certain 
weight.”  For  example,  every  ounce  of  silver  should  be 
valued  at  five  shillings  and  every  ounce  of  gold  at  such  a 
proportion  as  shall  be  thought  most  equal.  He  points 
out  that,  among  other  incidental  advantages,  this  plan 
would  prevent  the  “  culling,  washing,  and  clipping,”  of 

*  Cantor  Lectures  delivered  before  the  Society  of  Arts. 

f  Stanley  Jevons,  “  Money,”  p.  57.  1876. 
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money,  that  is,  its  fraudulent  redudtion  in  weight ;  but  on 
the  other  hand,  the  objedtion  would  be,  as  he  says,  “  the 
extreme  molestation  which  the  people  should  receive  in 
the  practice  of  it,  when  every  man  should  be  bound  to 
carry  scales  in  his  pocket,  and  upon  every  little  payment 
be  bound  to  weigh  their  money.”  Few  people  at  the 
present  day  bear  in  mind  that  this  is  precisely  what,  in  the 
case  of  the  gold  coin,  the  existing  law  requires  them  to 
do,  for  the  Coinage  Ad  of  1870,  now  in  force,  direds,  in 
Sedion  7,  that  “  where  any  gold  coin  of  the  realm  is  below 
the  current  weight  provided  by  this  Ad,  every  person  shall, 
by  himself  or  others,  cut,  break,  or  deface  such  coin  ten¬ 
dered  to  him  in  payment,  and  the  person  tendering  the 
same  shall  bear  the  loss.”  Compliance  with  this  demand 
would,  of  course,  render  it  necessary  for  each  individual, 
who  has  reason  to  exped  the  tender  of  a  sovereign,  to 
carry  scales  and  weights,  as  well  as  shears  to  cut  such 
pieces  as  should  be  found  to  be  deficient  in  weight. 

It  will  be  well  for  us  to  examine — 1st,  what  degree  of 
accuracy  as  to  weight  the  law  requires  in  pieces  issued  by 
the  Mint ;  and  2nd,  how  long  gold  coins  may  be  expeded 
to  circulate  without  incurring  the  “  extreme  penalty  of  the 
law,”  which  takes  the  same  view  of  coins  as  is  expressed 
in  Butler’s  “  Erewhon  ”  with  regard  to  humanity,  and 
considers  defedive  organisation  and  decrepitude  in  a  coin 
to  be  criminal,  and  punishable  by  “  cutting  and  defacing.” 
Mr.  John  Biddulph  Martin,  whom  I  shall  again  have  occa¬ 
sion  to  quote,  well  observes,  “  We  are  wont  to  speak  of 
the  life  of  a  coin,  but  whereas  the  term  ‘  life  ’  is  in  all 
other  cases  associated  with  a  period  of  growth,  of  maturity, 
and  of  decay,  in  this  instance  the  process  is  one  of  degra¬ 
dation  only.” 

The  first  schedule  of  the  Coinage  Ad  of  1870  prescribes 
the  weight  at  which  each  coin  shall  be  issued;  it  also 
defines  the  lowest  weight  at  which  the  gold  coins  may  be 
permitted  to  circulate,  and  it  sets  forth  the  “remedy  ”  of 
weight — that  is,  the  range  above  or  below  the  exad 
standard  within  which  the  issue  of  coins  would  be  legal. 
The  silver  and  bronze  coins,  being  merely  tokens,  have  no 
“  least  current  weight,”  but  are  withdrawn  from  circula¬ 
tion,  and  re-coined,  when  they  become  defaced  by  wea. 
The  standard  weight  of  a  sovereign  is  123-27447  grains, 
the  remedy  is  +;  0-2  of  a  grain,  and  the  least  current 
weight  i22'5  grains.  In  the  case  of  the  half-sovereign, 
the  standard  weight  is  61-63723  grains,  the  “remedy” 
+  o-i,  and  the  least  current  weight  61-125  grains.  In 
order  fo  ensure  that  the  coins  issued  from  the  Mint  shall 
be  well  within  the  remedy  allowed  by  law,  it  is  necessary 
to  adopt  in  pradtice  a  still  more  minute  margin,  or  allow¬ 
ance  for  unavoidable  error.  The  “  working  remedy  ” 
adopted  in  the  Mint  in  the  case  of  the  sovereign  is  there¬ 
fore  fixed  at  0-17  of  a  grain,  instead  of  the  0-20  which  the 
law  allows,  and  the  weight  which  denotes  whether  a 
sovereign  is  or  is  not  within  the  remedy  is  represented  by 
a  piece  ofwire  of  fine  gold,  0-1355  inch  inlength,  and  0"oi8 
inch  in  diameter,  and  weighing  0-17  of  a  grain.  It  will  be 
obvious  that  the  possibility  of  restridting  the  weight  of  coin 
within  such  narrow  limits  entirely  depends  on  the 
degree  of  accuracy  which  may  be  attained  by  the  process 
of  rolling  the  strips  of  metal  from  which  the  discs  destined 
to  form  °the  finished  coin  are  cut;  and  we  have  already 
seen,  in  the  first  ledture,  that  in  the  case  of  the  fillet  pre¬ 
pared  for  the  manufadture  of  the  half-sovereign,  a  variation 
ofuotruTjth  ofaninch  above  or  below  the  accurate  thickness, 
or  a  range  of  T v  J^th  of  an  inch  in  the  the  thickness  of  the 
fillet,  would  cause  the  rejedtion  of  the  coin,  on  the  ground 
of  excess  or  deficiency  of  weight.  The  question  then 
arises — Is  it  not  possible  to  supplement  the  operation  of 
rolling  by  some  mechanical  operation,  condudted  on  the 
blanks  themselves,  in  order  to  bring  them  within  a  closet- 
approximation  to  the  exadt  weight.  The  problem  has 
long  proved  an  attradtive  one  in  Mints,  but  the  earliest 
suggestion  I  can  find  for  securing  absolute  accuracy  in 
weight  occurs  in  the  “  Records  of  the  Scotch  Mint,*  from 

*  “  Records  of  the  Coinage  of  Scotland,”  by  R.  W.  Cochran-Patrick, 
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which  it  appears  that  J.  Acheson  claimed,  in  1597,  to  have 
discovered  a  method  of  making  coins  so  that  none  shall 
be  “  ane  grane  heavier  or  lichter  nor  another.” 

On  the  Continent  it  is  very  generally  the  pra&ice  to  ad¬ 
just  blanks  by  the  aid  of  a  file,  the  weighing  being  per¬ 
formed  by  hand  ;  the  process  is,  however,  open  to  the  ob¬ 
jection  that  the  marks  of  the  file  are  never  quite  obliterated 
when  the  blanks  are  struck  into  coin,  and  the  same  objec¬ 
tion  applies  to  most  of  the  machines  that  remove  a  fine 
shaving  of  metal  from  the  surface  of  the  blank.  An 
additional  objection  to  such  a  mechanical  adjustment 
of  blanks  arises  from  the  tendency,  in  Mints  where  it  is 
adopted,  to  produce  “  too  heavy  ”  blanks  in  the  rolling  and 
cutting  departments,  as  it  is  impossible  to  adjust  blanks 
which  are  too  light.  Some  years  ago,  Mr.  J.  M.  Napier* 
devised  for  the  Indian  Mints  an  automatic  machine  of 
great  beauty,  which  first  ascertains  how  much  it  is 
necessary  to  cut  from  each  blank  in  order  to  reduce  it  to 
the  standard  weight,  and  then  removes  the  necessary 
amount  of  metal  and  no  more.  The  initial  cost  of  such 
machinery  is,  however,  considerable.  Another  machine, 
having  the  same  object  in  view,  has  been  devised  by  M. 
Seyss.f 

Chemical  aid  has  not  been  wanting  in  the  attempt  to 
solve  the  question  of  the  adjustment  of  blanks.  In  1849, 
M.  Diereck,  Director  of  the  Mint  in  Paris,  endeavoured  to 
substitute  a  chemical  for  a  mechanical  treatment  by  sub¬ 
mitting  the  heavy  gold  blanks  to  aqua  regia,  which,  it 
was  anticipated,  would  bring  them  within  the 
prescribed  limits  of  accuracy,  by  dissolving  away  metal. 
The  results  were  not  satisfactory,  and  the  attempt  was 
abandoned. 

Having  myself  attacked  the  question  in  1870,  I  may, 
perhaps,  be  permitted  to  refer  to  the  results  which  atten¬ 
ded  my  experiments.  It  was  found  that  gold,  alloyed 
with  copper,  might  be  removed  from  heavy  blanks  with 
singular  regularity  by  means  of  a  suitable  solvent  aided  by 
a  battery.  The  blanks  were  arranged  in  a  frame  of  wood, 
and  submitted  to  the  action  of  a  solution  of  cyanide  of 
potassium,  the  heavy  blanks  forming  the  dissolving  pole 
of  the  battery.  The  process  was  not  used  in  the  London 
Mint,  as  it  became  evident  that  it  could  not  replace  the 
present  system,  under  which  finished  coins  alone  are 
weighed,  and  the  manufacture  of  good  coin  only  is  paid 
for.  The  late  M  de  Jacobi,  one  of  the  earliest  workers  in 
the  field  of  electro-metallurgy,  visited  my  laboratory  while 
the  first  experiments  were  in  progress,  and  we  discussed 
the  possibility  of  re-depositing  the  metal  removed  from 
the  heavy  blanks  on  those  that  were  too  light,  the  problem 
being  to  obtain  a  tenacious  film. 

I  was  greatly  interested  to  find,  long  after  my  experi¬ 
ments  were  made,  that  an  eminent  firm  of  electrotypers 
had  suggested  officially  that  the  worn  gold  coins  in  circu¬ 
lation  could  be  restored  to  the  legal  weight  by  the  electric 
deposition  of  a  film  of  gold  on  the  surfaces.  The  process 
was  introduced  into  the  Bombay  Mint,  in  1873,  by  the 
late  Mr.  L.  G.  Hines,  who  transferred  the  metal  dissolved 
from  the  heavy  blanks  to  blanks  which  are  too  light,  the 
latter  being  by  this  means  raised  to  the  prescribed'we’ight. 
Its  importance  in  mints  where  its  use  is  possible  may°  be 
gatheied  fiom  the  fadt  th . t,  in  the  Indian  mints,  no  less 
than  1300  tons  of  silver  were  converted  into  coin  in  one 
year  (1879),  so  that  the  saving  effected  by  its  use  must  be 
considerable. 

Whether  or  not  a  method  for  adjusting  the  blanks  be 
adopted,  the  finished  coin  must  be  weighed  before  it  leaves 
the  Mint,  and  this,  as  before  stated,  is  the  great  obstacle 
to  the  introduction  of  the  electro-chemical  method  into 
the  English  Mint.  In  former  times  the  weighing  was 
efiedted  only  in  bulk,  but  more  recently  individual  pieces 
have  been  weighed  in  this  country.  I  have  already 
pointed  out  that.  the  weighing  may  be  effe&ed  by  hand, 
and  this  method  is  very  generally  adopted  on  the  Continent 
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and  in  America,  where  each  operator  is  provided  with  a 
delicate  pair  of  scales. 

In  the  Mint  of  this  country,  very  beautiful  automatic 
machines  are  used,  for  a  full  description  of  which  reference 
may  be  made  to  the  “  Encyclopaedia  Britannica.”*  [Note. 
— 'I  he  general  nature  of  the  appliance  was  made  clear  by 
the  aid  of  a  model.]  The  balance  was  originally  devised 
in  1851  by  the  late.  Mr.  William  Cotton,  of  the  Bank  of 
England,  and  has  since  been  improved  by  the  officers  of 
the  Mint,  and  by  Mr.  J.  M.  Napier,  who  has  secured 
several  patents  in  conedtion  with  this  machine. 

In  the  Vienna  Mint,  a  balance  devised  by  Herr  Seyss 
is  employed,  which  depends  upon  a  somewhat  different 
principle.  The  beam  resembles  that  of  an  ordinary 
balance,  with  pans  suspended  from  it  ;  one  pan  contains 
the  weight,  and  a  slide  brings  forward  the  coin  to  the 
other  pan ;  the  depression  of  the  beam  produced  by  a 
heavy  coin  brings  the  balance  pan  opposite  one  of 
several  slits,  the  lowest  slit  corresponding  with  the  extreme 
depression  of  the  beam  produced  by  a  very  heavy  coin. 
The  pan  is  then  momentarily  fixed,  arid  the  coin  is  allowed 
to  pass  away  into  the  slit  against  which  it  stands.  If 
coin  is  very  light,  the  pan  which  contains  it  will  rise  and 
stand  opposite  the  highest  of  the  series  of  slits. 

The  life  of  a  coin,  after  it  leaves  the  Mint,  may  now  be 
traced,  and  it  will  be  seen  that  the  conditions  of  its  ex¬ 
istence  are  far  less  severe  in  modern  than  they  were  in 
ancient  times.  The  actual  wear  to  which  coins  are  sub¬ 
jected  may,  no  doubt,  be  rougher  at  the  present  day  than 
in  the  past ;  but,  on  the  other  hand,  they  are  not  subject, 
to  anything  like  the  same  extent,  to  ill-treatment  from 
enemies  in  the  shape  of  clippers  and  sweaters. 

It  is  difficult  to  over-rate  the  importance  of  some  system 
of  protecting  the  edge  of  the  coin  against  fraudulent  treat¬ 
ment,  and  it  is  hardly  less  difficult  to  understand,  at  the 
present  day,  the  extent  to  which  the  iil-shapen  hammered 
coins  were  tampered  with.  The  earliest  protection  seems 
to  have  been  afforded  by  a  circle  or  beaded  ring  on  the 
surfaces  of  the  coin,  and  that  such  circles  have  been  used 
from  early  times  is  proved  by  the  fact  that  many  Greek 
coins  bear  them.  Attention  is  specially  directed  to  the 
outer  circle  in  an  enactment  of  King  Henry  VII.,  which 
provides  that  “  every  piece  is  to  have  a  circle  about  the 
utter  part  thereof,  and  also  that  all  manner  of  gold  here¬ 
after  to  be  coined  shall  have  the  whole  sculpture  without 
lacking  any  part  thereof,  to  the  intent  that  the  King’s 
subjects  might  have  perfect  knowledge,  by  that  circle °or 
sculpture,  when  the  coins  were  clipped  or  not.”  No  pro¬ 
tection,  however,  is  as  efficient  as  the  addition  of  letterings 
or  devices  round  the  edge  of  the  coins.  I  have  already 
stated  in  the  first  lecture  that  the  practice  of  marking  the 
edges  was  adopted,  for  another  reason,  in  Roman  times 
in  the  case  of  the  Nummi  Serrati,  mentioned  by  Tacitus. 

Coins  may  be  fraudulently  reduced  in  weight  by  the 
action  of  a  solvent  aided  by  a  battery,  but  there  is  reason 
to  believe  that  the  practice  is  only  carried  on  to  a  very 
limited  extent. 

Removal  of  metal  by  drilling  holes  and  filling  them  up 
by  base  metal  has  sometimes  been  resorted  to,  and  the 
Mint  Museum  contains  interesting  examples  of  American 
coins  which  have  been  sawn  so  as  to  leave  two  thin  flat 
discs,  which  have  subsequently  been  soldered  over  a  disc 
of  base  metal,  the  precious  inside  of  the  coin  having  been 
removed.  It  has  been  proposed  to  make  the  American 
gold  double-eagle  dish-shaped,  in  order  to  render  the  centre 
so  thin  as  to  prevent  this  method  of  falsification.  In 
mediaeval  times,  tampering  with  the  coin  caused  the 
gravest  anxiety,  and  was  punished  with  dreadful  severity. 

In  1381,  the  first  equivalent  of  the  modern  Royal  Com¬ 
mission  on  the  Coinage  met,  and  the  following  was  the 
evidence,  or  rather  were  the  recommendations,  of  the  in¬ 
dividuals  who  took  part  in  it.  Richard  Leyc  advised  that 
the  practice  of  clipping  the  gold  coin  could  only  be  checked 
by  a  proclamation  directing  individuals  to  weigh  coins 
*  Ninth  edition,  art.  “  Mint.’ 
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when  they  took  them,  and  Richard  Aylesbury,  a  gold¬ 
smith,  also  held  that  gold  pieces  which  had  been  reduced 
by  clipping  should  be  universally  weighed  by  those  who 
received  them.* * * §  I  will  take  only  a  few  more  historical 
instances  of  instructions  as  to  weighing  the  coins  tendered 
to  individuals.  The  Mint  Recordsf  contain  a  copy  of  a 
proclamation  given  in  the  17th  year  of  King  James  I., 
which  states  that  the  people,  instead  of  refusing  such 
light  gold  moneys  as  were  without  the  remedies  *  *  *  * 
do  now  for  the  most  part  accept  in  payments,  indifferently 
and  promiscuously,  all  such  coins  whatsoever  tendered 
unto  them,  without  weighing,”  which  shows  that  the 
practice  of  weighing  the  coin  had  been  adopted,  and  was 
falling  into  disuse.  In  1619,  the  person  who  tendered 
the  gold  coin  was  instructed  to  give  twopence  for  every 
grain  the  coin  was  light,  and  individuals  were  directed  to 
brand  ever}7  piece  abnormally  light  by  striking  a  hole 
through  it,  returning  such  pieces  to  the  owners  thereof, 
thus  re-affirming  a  proclamation  made  in  1537  by  Queen 
Elizabeth,  which  directed  that  the  defective  coins  should 
be  “  stricken  through  and  cut  into  pieces.  ’  In  1632,  it  is 
stated  that  “in  and  about  London  and  Westminster, 
people  carried  scales  in  their  pockets,  to  weigh  gold  on  all 
occasions.”^  I  mention  these  faCts  to  show  that  the 
directions  of  the  present  law  (Coinage  ACt,  1870)  as  to  the 
cutting  and  defacing  of  worn  coin  rest  on  ancient  pre¬ 
cept. 

The  condition  of  the  silver  currency  in  the  end  of 
the  17th  century  may  be  gathered  from  the  statement 
of  Lowndes,  who  computed  the  amount  of  all  the 
silver  moneys  coined  in  the  reigns  of  Queen  Elizabeth, 
James  I.,  and  Charles  I.,  at  £15,109,476.  Writing  in 
1695,  and  allowing  for  the  sums  coined  in  the  reign  of 
Charles  II.,  James  II.,  and  William  and  Mary,  be  did  not 
consider  that  the  silver  circulation  consisted  of  more  than 
£5,600,000,  of  which  only  £1,600, 000 was  heavy  ;||  and  he 
further  pointed  out,  as  the  result  of  careful  weighing  of 
the  coin  in  bulk,  that  the  weight  of  “  the  moneys  com¬ 
monly  currant  are  diminished  near  one-half.”  Not,  it 
must  be  remembered,  merely  by  legitimate  wear,  but  by 
the  fraudulent  practice  of  “  clipping,”  from  which,  I 
believe,  modern  coinages  suffer  to  a  hardly  appreciable 
extent. 

It  is  now  necessary  to  consider  the  conditions  affecting 
the  circulation  of  a  metallic  currency,  more  especially  as 
regards  its  power  of  resisting  legitimate  wear.  An  experi¬ 
mental  inquiry  conducted  by  the  officers  of  the  Mint 
towards  the  close  of  the  last  century,  showed  that  jSyj;  of 
the  shillings  then  in  circulation  were  required  to  make  a 
pound  weight,  which  should  have  been  represented  by  62 
shillings;  eleven  years  later,  82^  shillings  weighed  a 
pound.  With  regard  to  the  gold  coinage,  the  Mint 
officers  found,  in  1807,  that  1,000  guineas  withdrawn  from 
circulation  had  lost  igs.  per  cent  in  value.  Parcels  of 
300  sovereigns,  coined  in  each  of  the  years  1817-21-25-29, 
were  weighed  by  the  officers  of  the  Mint  in  1853,  and  the 
results  proved  that  they  had  sustained  an  average  rate  of 
wear  of  0-047  grain  per  annum. 

The  rate  of  wear,  in  the  case  of  gold  coins,  is  dealt 
with  by  Jacob  ;§  but  we  owe  an  authoritative  determi¬ 
nation  of  the  annual  rate  of  wear  of  the  gold  coin  to  the 
late'  Professor  W.  Stanley  Jevons,  F.R.S.  IT— formerly 
assayer  of  the  Sydney  branch  of  the  Royal  Mint,  and  sub¬ 
sequently  Professor  of  Political  Economy  at  University 
College,  London— who  brought  to  the  consideration  of 
the  question  an  acute  intellect  and  perfedt  knowledge  of 
the  conditions  which  govern  the  metallic  currency.  He 
proved,  as  the  result  of  an  exhaustive  enquiry,  that  “just 
about  eighteen  years’  wear  will  reduce  a  sovereign  below 
its  point  of  legal  currency”  ;  and  he  shows  conclusively 
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that  the  average  rate  of  wear  per  annum  of  the  sovereign 
is  0-043  grain,  which  led  to  the  conclusion  that,  at  the 
time  he  wrote,  1868,  “31-5  per  cent  of  the  whole  of  the 
sovereigns  in  the  kingdom  are  now  no  longei  of  legal 
currency.”  He  estimated  the  annual  average  wear  of  the 
half-sovereign  at  0-069  grain.  Mr.  Martin*  has  since 
repeated  and  extended  Professor  Jevons’s  inquiry.  He  has 
greatly  added  to  the  value  of  the  work  by  bringing  it  down 
to  the  present  time ;  and  bis  researches,  which  deal  with 
no  less  than  105,364  sovereigns,  confirm,  in  a  remarkable 
manner,  the  average  rate  of  wear  deduced  by  Professor 
Jevons,  who  adopted  a  different  method  of  calculation. 
It  may  safely  be  assumed,  therefore,  that  any  sovereign 
which  has  been  in  circulation  more  than  eighteen  years 
has  been  reduced  to  a  point  at  which  it  is  not  legally 
current,  and  should,  therefore,  be  withdrawn  from  circu¬ 
lation,  in  order  that  it  may  be  re-coined. 

The  questions  now  present  themselves — Can  this 
average  rate  of  wear  be  diminished  ?  Is  the  form  of  the 
coin  well  adapted  to  enable  it  to  resist  wear ;  and  is  it 
possible  to  adopt  a  more  durable  alloy  for  our  gold  coinage  ? 
First,  with  regard  to  the  form  ;  no  doubt  a  sphere  which 
contains  the  maximum  weight  in  the  smallest  surface  is 
better  adapted  than  a  disc  to  resist  the  abrading  influence 
of  fri&ion,  and  it  follows,  therefore,  that  the  Siamese 
money,  which  is  nearly  globular,  will  retain  its  weight 
longer  than  any  other  coin  now  in  circulation. 

A  short  cylinder  is  the  geometrical  form  which,  next  to 
the  sphere,  presents  the  smallest  surface  for  the  greatest 
weight,  and,  consequently,  in  order  to  reduce  the  wear  of 
coins  to  a  minimum,  their  thickness  should  be  equal  to 
their  diameter.  Such  a  form  would  present  many  incon¬ 
veniences  ;  but,  on  the  other  hand,  coins  should  not  be 
made  too  thin,  and  much  may  be  gained  by  even  a  small 
approach  to  theoretical  requirements.  A  good  practical 
rule  for  calculating  the  most  useful  diameter  of  a  coin 
from  its  weight  is  given  by  the  following  formulae  . 

D  =  P  G 

D  =  Diameter  in  millimetres. 

G  =  Weight  in  grammes. 

P  =  A  certain  number  found  by  experiment. 


Take  the  cube  root  of  the  weight  of  the  coin,  multiply  by 
the  number  for  the  particular  coin,  and  this  gives  the  most 
suitable  diameter  in  millimetres.  The  value  cf  P  for  all 
kinds  of  gold  coins  is  11*3.  f 

I  have  thought  it  advisable  to  make  the  above  reference 
to  the  matter,  although  it  is  not  likely  that  the  form  of 
our  coins  will  ever  be  greatly  modified.  The  mean  thick¬ 
ness  of  the  coin  does  not  differ  much  from  the  initial 
thickness  of  the  blank,  because  in  virtue  of  the  “  flow  ’  of 
metals,  to  which  allusion  has  already  been  made,  the 
portions  of  metal  diminished  in  thickness  are  about 
balanced  by  the  raised  part  of  the  device.  Sharp  new 
coins  do  not  wear  much  more  rapidly  than  old  ones,  as  is 
shown  by  the  experiments  of  Professor  Jevons  and  Mr. 
Martin  ;  that  is,  the  rate  of  wear  of  coins  at  different 
periods  of  their  career  is  fairly  normal.  There  is  no  doubt 
that  a  coin  in  high  relief  becomes  disfigured  much  sooner 
than  one  in  low  relief,  as  the  unity  of  a  design  is  greatly 
impaired  by  the  loss  of  a  prominent  feature,  and  the 
lovely  Renaissance  works  in  low  relief  [now  before  you] 
present  a  much  better  appearance  after  prolonged  circulation 
than  their  classical  predecessors,  which  are  almost  lenti¬ 
cular  in  form.  The  power  of  the  metal  to  resist,  not  wear, but 
deformation  by  impacfl,  therefore  demands  attention,  and 
from  this  point  of  view  a  soit  metal  is  tar  less  useful  than 
a  hard  one.  Coins  ot  lead,  for  instance,  have  been  found, 
in  experiments  to  which  reference  will  be  made  presently,, 
to  become  rapidly  defaced,  and  reduced  to  the  state  ot 
mere  blanks,  when  submitted  to  mutual  aftion  in  a  re- 
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volving  drum.  Coins  of  pure  gold  also  become  rapidly 
defaced,  although  their  weight  is  but  little  reduced  by  such 
treatment.  As  has  already  been  pointed  out,  the  reason 
lor  u®!ng  an  alloy  instead  of  pure  metal  is  the  greater 
durability  of  the  former,  and  accurate  experiments  on  this 
point  have  not  been  wanting.  Their  history  may  be  briefly 
stated  as  follows: — In  1792,  the  unfortunate  French 
btatesman  Claviere*  proposed  that  pure  metals  should  be 
used  for  coinage,  and  that  they  should  be  current  by  weight. 
Ihe  Academie  des  Sciences  was  consulted  on  the  subjedt, 
and  experiments  made  by  this  distinguished  bodyf  showed 
that  while  the  pure  metals  were  rapidly  reduced  in  weight 
by  fiidlion,  the  addition  of  even  a  small  amount  of  base 
metal  had  a  notable  effedl  in  enabling  the  metals  to  resist 
abrasion  by  wear.  In  1798,  the  Privy  Council  appointed 
a  commirtee  “  to  take  into  consideration  the  state  of  the 
coins  of  this  realm,”  and  they  directed  Mr.  Henry 
Cavendish,  F.R.S.,  and  Mr.  Charles  Hatchett,  to  ascer¬ 
tain  expeiimentally  whether  the  loss  of  gold  coins  by  wear 
was  “  occasioned  by  any  defedt,  either  in  the  quality  of  the 
standard  gold,  or  the  figure  or  impression  of  the'coins.’ 
ihe  result  was  an  elaborate  investigation,  condudted  by 
Mi.  Hatchett,];  on  the  11  comparative  wear  of  gold,”  the 
lesults  of  which  have  since  been  frequently  quoted,  and 
have,  in  fadt,  become  classical.  Hatchett  operated  both 
on  unstamped  blanks,  and  on  discs  struck  by  dies,  which 
produced  small  “rounded  prominences,  regularly  disposed 
over  the  surface  of  the  coin.”  Such  blanks,  or  coined 
discs,  were  arranged  in  two.  frames,  so  that  the  flat  surfaces 
o  the  metal  could  rub  against  each  other  when  the  frames 
were  pressed  together..  Each  frame  was  moved  rapidly 
backwards  and  forwards  by  suitable  mechanism,  the  path 
of  each  frame  being  at  right  angles  to  the  other.  The 
discs  were  in  this  way  subjcdted  to  mutual  fridtion,  and  the 
gearing  was  so  devised  that  while  one  frame  was  moving 
with  its  greatest  velocity,  the  other  was  at  the  extremity 
ot  .ts  path,  the  result  being  that  the  coins  were  prevented 
roin  moving  always  in  the  same  line.  The  numbers  of 
levolutions  ”  or  contadis  of  the  pieces  varied  from  20,680 
to  229  000.  He  also  used  a  cubical  box  of  eight  inches,  in 
the  side,  in  which  the  coins  were  made  to  revolve  ;  and  the 
discs  were  also  rubbed  on  a  table  covered  with  either  flour, 
fine  chalk,  or  metallic  filings,  fixed  in  isinglass.  Hatchett’s 
main  conclusion  was  that  the  “extraordinary  loss  which 
the  gold  coin  of  the  kingdom  is  stated  to  have  sustained 
within  a  certani  limited  lime,  cannot,  with  even  a  shadow 
of  probability,  be  attributed  to  any  important  defedt  in  the 
composition  or  quality  of  the  standard  gold.” II  He 
urther  observes  “  that  the  experiments  on  the  various 
alloys  of  standard  gold  (that  is  gold  standardised  with 
various  metals)  concur  with  establised  pradtice  and 
opinion  to  prove  that  only  two  of  the  metals,  viz.,  silver 
and  copper,  are  proper  to  be  employed  in  the  redudtion  of 
nne  gold  to  standard  for  the  purpose  of  coin.”  Notwith¬ 
standing  the  care  and  skill  employed  by  Hatchett  in  con¬ 
ducting  his  experiments,  some  of  his  deductions  appear  to 
c.  emanc*  confirmation.  The  subjedt  possesses  additional 
interest  at  the  present  time,  because  it  is  probable  that 
much  of  the  light  gold  coin  now  in  circulation  will  soon  be 
withdrawn  ;  and  it  has  therefore  been  considered  advisable 
that  Mr.  R.  A.  Hill,  Superintendent  of  the  Operative  De¬ 
partment,  and  myself  should  resume  an  investigation  on 
the  lelative  wear  of  coins  of  different  metals  and  alloys 
which  was  begun  by  one  of  us  during  the  Mastership  of 
the  late  Mr.  Graham..  After  several  preliminary  experi¬ 
ments,  in  which  a  sliding  motion  was  given  to  pieces  of 
metal  along  a  smooth  surface  of  oak,  we  satisfied  ourselves 
that  revolving  the  pieces  in  a  box  represents  more  faith¬ 
fully  the  kind  of  fridtion  to  which  coins  are  subjected  in 
the  varying  conditions  of  their  circulation,  and  this  view 
was  fortified  by  the  opinion  of  the  late  Professor  Jevons. 
We  addre  sed  ourselves  mainly  to  ascertaining  whether 
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the  alloy  used  for  the  British  gold  coin,  the  standard  of 
which  is  916-6,  is,  or  is  not,  more  durable  than  the  alloy  of 
goo  fine,  which  is  so  widely  used  by  other  nations  ;  and  we 
are  satisfied  that  the  experimental  evidence  proves,  as  re¬ 
gards  rate  of  wear,  that  there  is  not  much  to  choose 
between  standards  916-6  and  900  On  the  other  hand, 
diffeiences  in  mechanical  treatment,  resulting  from  a 
heavy  as  compared  with  a  light  blow,  orin  thermal  changes 
produced  by  annealing,  exert  greater  influence  on  the  rate 
of  wear  than  the  small  variation  in  composition  comprised 
between  the  limits  goo  and  gi6'6.  We  agree  with  the 
view  taken  by  M.  Feer-Herzog*  that  differences  of  wear 
of  coins  of  these  two  alloys  is  veiy  slight. 

Our  experiments  are  in  progress,  but  the  results  hitherto 
obtained  are  publirhed  in  the  Mint  Report  for  last  year.f 

1  he  use  of  aluminium  has  often  been  suggested  for  the 
manufacture  of  subsidiary  coins,  this  metal  being  known 
to  possess  the  great  tenacity  when  equal  volumes  of  it 
and  other  metals  are  compared.  We  have  been  much  in¬ 
terested  to  observe  that  coins  of  aluminium,  e>pecially  if 
they  be  alloyed  with  about  2  per  cent  of  nickel,  are  very 
durable,  as  are  also  coins  of  pure  nickel  ;  but  in  one  case 
the  durability  results  from  toughness,  and  in  the  other 
from  hardness. 

I  here  is  one  other  point  in  connection  with  the  gold 
currency  to  which  I  would  now  diredt  your  attention.  The 
Coinage  Adt  of  1870  fixes  the  remedy  on  each  individual 
piece,  and  not,  as  was  the  case  formerly,  on  the  pound 
weight  of  the  coin.  The  objedt  of  this  provision  is  to 
pievent  the  “  culling  ”  the  heavy  pieces,  which  would  be 
a  profitable  transaction  if  the  inequalities  of  weight  were 
considerable.  The  heavy  pieces  so  selected  might  either 
be  exported  or  used  in  the  arts,  and  the  annals  of  the 
coinage  abundantly  indicate  the  extent  to  which  the  prac¬ 
tice  was  carried  on  in  former  times.  A  notable  case  oc¬ 
curred  in  1637,+  when  the  Attorney-General  charged 
several  persons  before  the  Star  Chamber  with  “  culling 
out  the  weightiest  coins,  and  with  melting  down  his 
Majesty’s  moneys  into  bullion;”  and,  on  examination,  it 
appeared  “  that  between  the  years  1626-1631,  one  Timothy 
culled  £500,000  a-year,  which  yielded  £7000  or 
£8000  of  heavy  moneys  yearly,  and  in  five  years  he  melted 
down  £15,000,  his  profit  therout  amounting  to  £100.’’ 
Another  offender  was  Violet,  whose  name  deserves  mention, 
as  his  work  “  An  Appeal  to  Caesar  ”  contains  so  much 
curious  information  as  to  the  export  of  bullion. || 

I  regret  to  say  that  the  pradtice  of  culling  is  not  abso¬ 
lutely  unknown  at  the  present  day.  Prof.  Jevons  stated, 
in  1868,  that  he  “received  overwhelming  evidence  that 
this  picking  and  culling  of  the  coinage,  as  it  used  to  be 
called,  is  practised  as  an  ordinary  business  transadtion  by 
all  banks  which  need  to  make  remittances  to  the  Bank  of 
Ensland>  in  order,  that  is,  to  avoid  the  loss  which  would 
be  entailed  if  light  coin  were  sent  to  the  Bank,  where  it 
would  be  cut  and  the  deficiency  charged  for.  “  It  will 
thus  be  apparent,”  Prof.  Jevons  adds,  “  that  there  exists 
a  legular  system,  whereby  the  older  coins  are  continually 
returned  into  the  hands  of  the  public,  and  the  new  heavy 
coins  alone  are  returned  to  the  Bank  of  England,  or  to 
those  who  would  melt  or  export  them.” 

"I  he  amount  of  gold  actually  in  circulation  is  estimated 
to  be  £100,000,000,  but  the  coinage  returns  show  that  the 
amount  of  sovereigns  and  half  sovereigns  issued  since 
wuhen  ,their  coinage  was  begun,  is  £247,521,429. 
What,  then,  has  become  of  the  147  millions  not  in  circu¬ 
lation  ?  The  coinage  returns  show  that  between  the  years 
1S64T3  £57,492,842  in  sovereigns  were  coined.  A  consi¬ 
derable  proportion  of  these  have  been  exported  never  to 
return.  Ihe  following  figures,  which  I  offer  with  some 
hesitation  as  they  may  not  be  rigidly  accurate,  show  that, 
while  during  the  same  period  sovereigns  were  exported 
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and  imported,  the  excess  of  exports  over  imports  was  no 
less  than  £25,991,445,  or  a  yearly  average  of  £1,299,572. 

With  regard  to  the  disappearance  of  gold  coins  Irom 
circulation,  Prof.  Jevons  has  some  observations  of  extra¬ 
ordinary  interest.  He  says  it  appears  “  that  of  the  sove¬ 
reigns  coined  in  1817-19,  not  more  than  one-fiftieth  part 
remain  in  circulation  ;  and  the  proportion  rises  until,  be¬ 
tween  the  years  1840-1858,  it  is  about  one-third.”  He 
suggests  in  his  paper  that  these  curves  should  be  plotted 
graphically.  In  both  cases  there  is  an  elevation  in  the 
period  1840-45,  arising  probably  from  the  re-coinage  of  :he 
years  1841-43,  when  £14,000,000  of  gold  coin  were  called 
in  and  re-distributed  in  an  unusual  manner,  so  that  more 
than  a  common  proportion  became  fixed  in  the  circulation. 
The  most  important  peculiarity  of  the  numbers  is  the  very 
small  increase  which  takes  place  in  the  proportion  of 
sovereigns  preserved  between  the  years  1832  and  1854  : 
this  indicates  that  there  is  a  residuum  of  com  which  is  no 
longer  subjedt  to  be  exported  or  withdrawn,  like  the  rest 
of  the  circulation  ;  for  if  the  proportions  of  coins  exported 
were  taken  indifferently,  the  curve  would  rise  as  rapidly 
as  is  the  case  with  the  half-sovereign  curve,  those  coins 
not  being  liable  to  exportation. 

It  will  be  evident,  therefore,  that  in  tracing  the  analogy 
between  the  life  of  a  coin  and  ordinary  vital  phenomena, 
we  are  abruptly  checked  by  observing  that  the  “  fittest  ” 
coins  are  not  those  which  survive  as  the  fittest ;  that  is, 
the  heavy  ones  drop  out  of  the  struggle  of  adive  circula¬ 
tion  the}'  were  created  to  sustain,  and  are  either  exported 
or  exist  as  part  of  a  “  hoard  ”  of  coin.  It  may,  of  course, 
be  urged  on  this  ground  that  a  full-weight  coin,  issued  to 
the  public  without  charge,  is  not  the  fittest  to  retain  its 
place  in  circulation,  and  that  a  small  amount  of  metal 
lost  by  wear  really  tends  to  its  preservation. 

With  that  Darwinian  problem  I  must  bring  these  ledures 
to  a  close.*  You  have  seen  the  great  change  and  depreci¬ 
ations  through  which  the  “  alloys  used  for  coinage”  have 
passed  in  times  gone  by,  but  there  is  no  probability  tha't 
in  this  country  similar  changes  will  take  place  in  the 
future,  and  I  cannot  find  better  words  to  offer  you  than  a 
quotation  from  Professor  Jevons,  whose  perfed  grasp  of 
the  question  of  metallic  currency  enabled  him  to  realise 
,  its  difficulties  in  a  way  few  of  us  are  able  to  do.  He 
points  out  that,  in  times  past,  the  rulers  of  nations  have 
been  the  most  notorious  false  coiners  and  depreciators  of 
the  currency  ;  but  that  now  “  the  danger  lies  quite  in  the 
opposite  diredion— that  popular  governments  will  not 
venture  upon  the  most  obvious  and  necessary  improve¬ 
ment  of  the  monetary  system  without  obtaining  a  concur¬ 
rence  of  popular  opinion  in  its  favour  ;  while  the  people, 
influenced  by  habit,  and  with  little  knowledge  of  the  sub- 
jed,  will  never  be  able  to  agree  upon  the  best  scheme.” 

I  can  say  with  Rice  Vaughan  that  “  my  scope  was  not 
to  render  the  reader  able  to  find  out  the  fittest  course  to 
govern  this  matter  of  money  and  coin,  but  able  to  judge 
of  what  should  be  propounded  by  others  ;  ”  but  we  need 
no  longer  fear  the  state  of  things  described  by  him  when 
he  says  “  that  for  want  of  that  ability  the  wisest  States 
and  the  greatest  Councils  of  Christendom,  for  many  ages, 
have  been  abused  by  mysterious  names  and  perplexed 

ubtleties  of  Mint-men.” 
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Tables  to  Facilitate  Chemical  Calculations.  Compiled  by 
W.  Dittmar,  F.R.S.,  with  the  assistance  of  J. 
McArthur,  A.  Kling,  and  T.  Barbour.  Glasgow  : 
Robert  Maclehose,  1884. 

The  pradical  value  of  such  a  set  of  tables  as  is  brought 
together  in  this  little  manual  by  Prof.  Dittmar  is  un¬ 

*  Since  the  above  was  written  I  find  that  Mr.  J.  B.  Martin  inciden¬ 
tally  pointed  to  this  analogy  in  a  paper  read  before  the  Institute  of 
Bankers  in  March  last. 


questionable,  and  the  compiler’s  extensive  experience  as  a 
teacher  of  chemistry  has  enabled  him  fully  to  appreciate 
the  wants  of  analytical  chemists  and  to  make  a  judicious 
seledion  and  arrang' ment  of  his  materials  that  will 
render  his  book  serviceable  to  analyst  as  well  as  student. 
Logarithms  are  presumed  by  the  compiler  to  be  employed 
by  the  chemist  in  his  calculations,  and  to  render  the  work 
complete  a  four-place  table  of  these  fundions  is  given  with 
a  simple  device  in  arranging  the  “  proportional  parts  ”  by 
means  of  which  a  fifth  unit  may  be  obtained.  By  this 
means  all  the  logarithms  required  in  the  vast  majority  of 
chemical  calculations  are  condensed  into  a  few  pages; 
chemical  operations  unfortunately  not  having  yet  reached 
that  degree  of  accuracy  to  require  a  student  to  wade 
through  a  treatise  on  Finite  Differences,  to  understand  and 
apply  such  an  interpolation  formula  as  that  established  by 
Lagrange  or  Euler  to  his  logarithms.  In  some  parts  of 
the  notes  explanatory  of  the  use  of  logarithms  and  the  mode 
of  manipulating  the  “  proportional  parts,”  we  think  the 
algebraical  refinements  will  be  apt  to  bewilder  many 
chemists. 

In  the  atomic  weights  the  compiler  takes  Meyer  and 
Seubert’s  calculations,  but  with  0  =  i6  and  the  ratio  O  :  H 
equal  to  15-96,  thus  leaving  the  chemist  without  a  unit  in 
these  numbers.  We  might  well  ask,  O  is  16  what  ?  A 
table  of  reciprocals  is  also  given  which  must  prove  service¬ 
able  in  many  chemical  calculations. 

The  tables  for  the  calculation  of  chemical  formulae  and 
for  formula-values  and  analytical fadors, will  be  appreciated 
by  the  analyst  who  has  many  of  such  calculations  to  per¬ 
form.  In  ’  the  latter  we  notice  such  expressions  as 
“6FeS047H20”  and  “  2FeS047H20,”  which,  without 
brackets,  are  liable  to  be  confounded  with  something 
other  than  their  true  meaning.  This,  however,  is  of  very 
slight  consequence  if  the  numerical  fadors  attached  are 
corred  ;  when,  however,  we  see  the  ratio  of  3Li20  :  2LiP04 
(sic)  given  as  0-3573  with  the  corresponding,  log,  it  is  of 
more  serious  importance.  How  this  result  is  obtained  is 
difficult  to  see  ;  if,  however,  instead  of  the  usual  molecular 
weight  of  Li3P04  of  ii6-i  we  take  126-1,  the  above  fador 
may  be  obtained. 

The  “  Rules  of  Gasometry  ”  are  given  in  a  very  general 
and  concise  manner,  but  we  think  it  an  omission  not  to 
have  devoted  a  paragraph  to  the.  algebraical  formula 
required  for  the  calculations  of  the  results  of  gas  analyses 
by  combustion.  The  density  of  water  at  different  temper¬ 
atures  according  to  Rosetti's  calculations,  as  well  as  the 
density  of  mercury,  will  be  found  useful  in  calibrating 
operations. 

The  coefficients  of  absorption  of  nitrogen,  oxygen,  and 
air  by  water  that  are  given  are  taken  from  the  compiler’s 
“  Memoir  on  the  Composition  of  Ocean  Water  ”  in  the 
Challenger  reports. 


CORRESPONDENCE. 


SALICYLIC  ACID. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  seen  in  a  local  newspaper  a  grocer  com¬ 
plaining  of  having  found  a  quantity  of  salicylic  acid  in 
tinned  salmon,  lobsters,  and  tinned  fruits,  and  in  which  he 
in  writing  seems  to  convey  that  it  is  a  poison,  but  not  re¬ 
garded  as  such  in  this  country.  And  he  states  that  in 
France  it  is  believed  to  be  a  poison,  and  is  forbidden  by 
legal  statute  to  be  used  in  any  preparation  of  food  or 
drink,  under  a  heavy  penalty. 

And  now  as  this  article  is  used  very  largely  in  the  pre¬ 
paration  of  tinned  meats  and  fruits,  and  is  looked 
upon  as  a  poison  by  some,  I  should  feel  obliged  if  some 
fellow  readers  would  kindly  give  their  opinion  on  the  sub- 
|  jedt  of  its  poisonous  or  non-poisonous  nature  ? 
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In  1881  the  French  Minister  of  Commerce,  it  is  stated, 
directed  that  an  analysis  of  its  properties  should  be  made. 
The  result  of  the  investigation  decided  that  salicylic  acid 
was  injurious  to  health  by  its  diredt  adtion  on  the  system, 
and  its  indiredt  adtion  by  permitting  the  fraudulent  intro- 
dudtion  into  food  of  other  deleterious,  or  at  least  unwhole¬ 
some,  substances.  This  adtion  on  the  part  of  the  M  nister 
of  Commerce  led  to  great  dissatisfaction  on  the  part  of 
most  French  pharmaciens  and  analysts,  as  about  that 
time  salicylic  acid  was  creating  a  perfect,  furore  amongst 
the  gout  and  rheumatic  suffering  public  of  France. 

It  is,  I  believe,  becoming  a  practice  to  use  this  anti¬ 
septic  in  the  preservation  of  fruit,  as  by  doing  so  it  may 
be  preserved  without  boiling,  and  does  not  lose  its 
flavour;  the  medicinal  dose  of  salicylic  acid,  I  believe,  is 
from  io  to  30  grains,  and  as  15  grains  would  be  enough  to 
preserve  a  tin  of  fruit,  or  keep  a  tin  of  salmon  or  lobsters, 
if  so  used  I  do  not  see  the  danger  —I  am,  &c., 

J.  H.  Heywood. 

Rochdale. 
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Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwis 
expressed. 


Zeitschrift  fur  Analytische  Chemie. 

Vol.  xxiii.,  Part  3,  1884. 

A  Contribution  to  the  Chemistry  of  Wine. — R. 
Kayser. — The  author’s  results  are  given  in  the  form  of 
tables  and  no  not  admit  of  useful  abridgment. 

Contributions  to  the  Analysis  of  Wine. — Dr.  J. 
Nessler  and  Dr.  M.  Barth. — In  this  portion  of  their  treatise 
the  authors  treat  of  the  quantitative  determination  of 
magenta  in  red  wines,  the  determination  of  tannin,  and 
the  volatility  of  glycerin  at  iooc  in  presence  of  aqueous 
and  alcoholic  vapours. 

Simple  Process  for  the  Approximate  Determination 
of  Carbonic  Acid  in  the  air  of  Inhabited  Rooms  and 
in  other  Gaseous  Mixtures. — R.  Blochmann. — A  given 
quantity  of  lime-water  of  known  strength  is  brought  in 
contadl  with  so  much  of  the  air  in  question  that  the  car¬ 
bonic  acid  present  is  exadtly  sufficient  for  its  saturation. 
In  order  to  detedt  the  point  of  saturation  there  are  added 
to  the  lime-water  a  few  drops  of  a  dilute  solution  of  phenol 
phthaleine,  until  it  appears  distinctly  red.  This  colour 
remains  as  long  as  the  liquid  retains  an  alkaline  reaction, 
but  as  soon  as  the  conversion  of  the  caustic  lime  into  cal¬ 
cium  carbonate  is  complete  a  very  small  excess  of  carbonic 
acid  is  sufficient  for  complete  decolouration. 

Remarks  on  a  Communication  by  Prof.  Clemens 
Winkler  on  an  Absorption  Apparatus  for  Elementary 
Analysis. — W.  Mathesius. — This  paper  will  be  inserted 
in  full. 

Analysis  of  Antimony  Alloys,  such  as  Type-Metal, 
consisting  of  Lead,  Antimony,  and  Tin. — Fr.  Weil. — 
Inserted  in  full. 

Paratoluidin  Sulphate  as  a  Reagent  for  Nitric 
Acid. — Antonio  Longi. — (See  page  168. J 

Examination  of  Potable  Water.— W.  Bachmeyer. — 
Already  inserted. 

Determination  of  the  Technical  Value  of  Calcium 
Tartrate. — L.  Weigert. — This  paper  will  be  reproduced 
in  full  at  the  earliest  opportunity. 

Remarks  on  Apparatus  for  Fractionated  Distillation. 
L_.  Weigert. — This  memoir  cannot  be  usefully  abstracted 
without  the  accompanying  illustration. 

An  Apparatus  to  Supersede  Shaking  up  with 
Ether,  Ligrome,  &c.— Dr.  H.  Schwarz. 
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Apparatus  for  the  Technical  Determination  of 
Carbonic  Acid  and  Carbonates.— Prof.  R.  Baur. — 

Platinum  Filters. — A.  Gawalovski. — These  papers  all 
require  the  accompanying  illustrations. 

Ether  Capsules.— A.  Gawalovski. — Analysts  who  have 
to  evaporate  ethereal  extracts,  especially  those  of  fatty 
oils,  find  that  the  last  traces  of  the  water  present  in  the 
ether  are  difficult  to  drive  off,  either  on  the  water-bath  or 
in  the  air-bath.  The  author  overcomes  this  difficulty  by 
the  use  of  very  flat  capsules  of  glass  or  porcelain  with  a 
diametrical  ridge  or  dam  in  the  bottom. 

Reply  to  Herr  Kissling’s  Public  Challenge.- — Dr. 
Skalweit. — This  controversy  is  of  too  little  general  interest 
for  reproduction  in  the  Chemical  News. 

The  Determination  of  Arsenic.— Carl  Holthof. — 
This  memoir  will  be  reproduced  at  considerable  length  at 
the  earliest  opportunity. 

Conclusions  of  the  Commission  Nominated  by  the 
Imperial  Sanitary  Office  for  Agreeing  on  Methods  for 
the  Examination  of  Wines. — This  paper  does  not 
admit  of  abridgment. 

The  Dependence  of  the  Boiling-Point  on  Atmo¬ 
spheric  Pressure.— G.  W.  A.  Kahlbaum.— The  author 
refutes  the  common  assumption  that  a  reduction  of 
pressure  equal  to  1  centimetre  corresponds  to  a  reduction 
of  the  boiling-point  by  i°. 

Tension  of  Mecurial  Vapour  at  Low  Tempera¬ 
tures. — H.  McLeod  and  R.  Warder. — From  the  Chemical 

News. 

Apparatus  for  the  Reduction  of  Measured  Volumes 
of  Gases  to  the  Normal  Condition.- — U.  Kreusler. — 
This  paper  requires  the  two  accompanying  figures. 

A  Thermo-regulator. — V.  H.  Veley.  —  From  the 
journal  of  the  Chemical  Society. 

Improved  Apparatus  for  Evaporating  Liquids  in  a 
Vacuum.— H.  McLeod.— From  the  Journal  of  the 
Chemical  Society. 

A  Fressure-flask  for  the  Saccharification  of  Starch. 
— F.  Allihn. — This  apparatus  cannot  be  intelligibly  de¬ 
scribed  without  the  accompanying  illustration. 

Closing  Absorption-Tubes. —  R.  Muencke.  —  The 
author  uses  ground  glass  stoppers  which  are  hollow  and 
have  a  lateral  orifice.  The  arrangement  is  quite  analogous 
to  that  proposed  by  Chancel  for  his  apparatus  for  deter¬ 
mining  the  specific  gravity  of  gases. 

Self-acting  Apparatus  for  Filtration  and  Washing. 
— E.  E.  Robinson. — From  the  Chemical  News. 

An  Improved  Refrigerator.— F.  Simand— This  appa¬ 
ratus  can  be  used  without  alteration  either  in  distilling  or 
as  a  cohobator. 

Preparation  of  Pure  Hydrochloric  Acid.  —  G. 
Giudice. — To  the  sulphuric  acid  used  for  liberating  the 
hydrochloric  gas  is  added  a  small  quantity  of  an  oxidising 
body  (potassium  dichromate  or  permanganate,  pyrolusite° 
&c.),  and  the  gas  before  absorbing  it  in  water  is  washed 
in  mercury.  The  objedt  is  to  prevent  the  formation  of 
sulphurous  acid  and  to  keep  back  bromine,  iodine,  and 
arsenic  chloride. 

Determination  of  Potassium  and  Sodium  in  the 
Ashes  of  Plants  and  in  similar  Substances. — C. 
Richardson. — The  author  shows  that  the  method  used  for 
separating  the  alkaline  chlorides  from  the  ashes  of  plants 
does  not  yield  them  in  such  a  state  of  purity  that  the  re- 
spedive  proportions  of  sodium  and  potassium  can  be  de¬ 
termined  from  the  chlorine  present.  The  alkaline  chlorides 
are  frequently  accompanied  by  phosphoric  acid  and 
magnesia,  which  latter  ingredient  can  be  entirely  removed 
only  in  the  absence  of  the  more  energetic  acids.  To  this 
end  the  author  dissolves  the  ash  in  nitric  acid,  evaporates 
repeatedly  with  addition  of  nitric  acid  to  expel  all  chlorine, 
takes  up  in  water,  adds  afewgrms.  oxalic  acid,  evaporates 
again  once  or  twice  on  the  water-bath,  and  ignites  gently 


CHEoS)Sr,(  Chemical  N otices  from  Foreign  Sources.  175 


The  residue,  consisting  of  carbonates,  phosphates,  and 
sulphates,  is  dissolved  in  water  and  filtered,  through  the 
smallest  filter  possible.  The  filtrate  is  then  mixed  with 
a  slight  excess  of  barium  hydroxide,  boiled  up,  and  filtered. 
The  solution  then  contains  merely  the  alkalies  as  hydrox¬ 
ides  and  the  excess  of  baryta.  In  order  to  remove  with 
certainty  any  remaining  traces  of  magnesia  the  solution  is 
once  more  evaporated  to  dryness,  the  residue  repeatedly 
extracted  with  small  quantities  of  water,  each  not  exceeding 
5  c.c.,  and  filtered  through  a  filter  of  7  centimetres  in 
diameter.  To  the  filtrate  is  added  a  boiling  solution  of 
ammonium  carbonate  ;  it  is  evaporated  to  dryness,  re¬ 
dissolved  in  water,  and  filtered  into  a  weighed  platinum 
capsule.  The  carbonates  are  converted  into  chlorides  by 
the  addition  of  hydrochloric  acid.  If,  after  evaporation 
and  gentle  ignition,  there  appears  a  carbonaceous  residue, 
it  must  be  removed  by  filtration.  The  alkaline  chlorides 
thus  obtained  are  perfedtly  pure  and  fit  for  the  determi¬ 
nation  of  the  chlorine.  By  means  of  this  method  the 
author  found  in  the  ashes  of  many  plants  far  lower  propor¬ 
tions  of  soda  than  had  been  obtained  in  former  analyses. 
He  justly  ascribes  this  result  to  the  circumstance  that  on 
determining  the  potassium  as  potassium-platinum  chloride 
in  impure  alkaline  chlorides  all  the  impurities  are  calcu¬ 
lated  as  soda. 

Detection  and  Determination  of  Titanium. — A. 
Weller. — This  paper  will  be  inserted  in  full. 

Electrolysis  of  Bismuth. — The  eledtrolytic  determi¬ 
nation  of  bismuth,  according  to  C.  Luckow,  A.  Classen, 
M.  A.  von  Reis,  and  Schucht,  is  attended  with  some  diffi¬ 
culties,  since  the  metal  is  not  always  separated  in  a  corn- 
pad  state,  and  some  peroxide  is  easily  deposited  at  the 
positive  eledrode.  To  obviate  these  inconveniences  IT. 
W.  Thomas  and  E.  F.  Smith  perform  the  operation  in  the 
solution  of  the  sulphate,  in  the  alkaline  solution  of  the 
citrate,  or  in  the  solution  of  the  latter  in  presence  of  free 
citric  acid.  The  authors  employed  a  solution  of  bismuth 
sulphate  containing  in  10  c.c.  0  03  to  o’oq  grm.  bismuth 
and  very  little  free  sulphuric  acid,  and  introduced  it  into  a 
small  platinum  crucible  surrounded  by  a  strong  copper 
wire  in  connedion  with  the  positive  pole.  The  current  is 
generated  by  a  bichromate  battery  of  three  elements  and 
the  adion  lasted  for  three  hours.  On  interrupting  the 
circuit  the  liquid  was  without  delay  emptied  out  of  the 
crucible,  and  the  bismuth,  which  had  been  completely  de¬ 
posited  in  a  compad  form,  was  washed  with  water  and 
alcohol,  dried,  and  weighed.  When  larger  volumes  of 
liquid  were  used,  such  as  100  c.c.  containing  0^03  to  0^04 
grm.,  the  authors  placed  the  solution  of  bismuth  sulphate 
in  a  beaker  in  which  the  platinum  crucible  conneded  with 
the  negative  pole  was  immersed,  whilst  a  platinum  wire 
conneded  with  the  positive  pole  was  led  under  the  crucible. 
The  current  was  interrupted  after  five  hours,  when  the 
entire  bismuth  was  found  deposited  in  a  compad  form  on 
the  outside  of  the  crucible.  Similarly  successful  results 
were  obtained  with  solutions  of  bismuch  citrate  mixed 
either  with  soda-lye  or  with  free  citric  acid.  The  appli¬ 
cation  of  heat  does  not  accelerate  the  precipitation  of 
bismuth.  Peroxide  was  deposited  only  in  a  few  cases 
when  the  current  was  too  feeble,  which,  however,  always 
disappeared  again  before  it  was  interrupted. 

Determination  of  Molybdenum. — Otto  Baron  von  der 
Pfordten. 

Determination  of  Phosphoric  Acid. — Otto  Baron  von 
der  Pfordten. — These  two  papers  will  be  inserted  at 
length. 

Determination  of  Chlorine,  Sulphuric  Acid,  and 
Chrome,  in  Presence  of  Organic  Matter, — O.  T. 
Pomeroy. — The  determination  of  chrome  in  presence  of  1 
organic  matter  is  pradicable  only  if  such  matter  is  de-  ; 
stroyed  by  fusion  with  sodium  carbonate  and  saltpetre. 
But  as  a  part  of  the  nitrate  is  thus  converted  into  nitrite, 
after  acidifying  a  part  of  the  chromic  acid  is  reduced  and 
chromium  chloride  is  formed,  which  interferes  with  the 
determination  of  chlorine  by  means  of  silver  nitrate.  The 


determination  of  sulphuric  acid  is  also  inaccurate  in 
presence  of  chromic  acid.  It  is  therefore  necessary  after 
the  destruction  of  the  organic  matter  to  convert  the  chromic 
acid  entirely  into  chromium  oxide,  and  to  remove  it  before 
determining  the  chlorine  and  the  sulphuric  acid.  The 
authors  effedt  this  reduction  by  means  of  nitric  acid  and  a 
nitrite.  The  watery  solution  of  the  melt  is  mixed  with 
potassium,  sodium,  or  ammonium  nitrite,  and  with  an 
excess  of  nitric  acid.  After  standing  for  about  twelve 
hours  in  the  cold  the  mixture  is  supersaturated  with 
ammonia,  boiled,  and  the  precipitated  chromium  hy¬ 
droxide  is  determined  as  usual.  After  the  filtrate  has  been 
again  acidified  with  nitric  acid  the  sulphuric  arid  is  pre¬ 
cipitated  with  barium  nitrate.  It  is  necessary  to  purify 
the  barium  sulphate  by  fusion  with  sodium  carbonate  and 
to  re-precipitate  the  sulphate.  In  the  filtrate  the  chlorine 
is  then  determined  in  the  ordinary  manner.  If  only 
sulphuric  acid  and  chrome  have  to  be  determined  the  re¬ 
duction  of  the  chromic  acid  by  means  of  a  nitrite  and 
nitric  acid  can  be  effected  at  a  boil,  and  takes  place  then 
immediately.  The  author  recommends  this  method  also 
for  the  examination  of  commercial  chrome-yellow.  The 
lead,  even  though  present  as  sulphate  or  chloride,  dissolves 
perfectly  after  adding  a  sufficiency  of  sodium  nitrite  and 
nitric  acid  and  boiling  the  mixture.  The  author  prepares 
pure  sodium  nitrite,  free  from  sulphates  and  chlorides  by 
heating  pure  saltpetre  for  some  time  to  a  red  heat  in  a 
closed  iron  vessel,  dissolving  the  mass  in  water  and 
filtering.  He  purifies  crude  sodium  nitrite  by  dissolving 
in  water,  filtering,  precipitating  sulphuric  acid  if  present 
with  barium  nitrate,  removing  the  latter  with  sodium  car¬ 
bonate,  acidifying  the  filtrate  with  nitric  acid,  and  heating 
with  the  occasional  addition  of  small  quantities  of  the 
latter  acid  until  the  liquid  is  free  from  chlorine.  It  is 
then  neutralised  with  sodium  carbonate  and  allowed  to 
crystallise. 

A  Reaction  for  Alcohol. — It  has  been  proposed  to 
bring  the  substance  in  question  into  contact  with  a  solution 
of  molybdic  acid  in  strong  sulphuric  acid,  when  the 
presence  of  alcohol  is  indicated  by  a  fine  blue  colouration, 
Messrs.  Gladstone  and  Tribe  have  shown  that  this  re¬ 
action  is  inconclusive,  since  a  series  of  other  reducing 
agents  produce  the  same  effeCt. 

A  New  Colour  Reaction  of  Amylic  Alcohol. — M. 
Vitali. — Equal  volumes  of  amylic  alcohol  and  sulphuric 
acid  produce  at  common  temperatures  a  dirty  red  colour¬ 
ation.  If  the  quantity  of  amylic  alcohol  is  doubled,  the 
colour  becomes  cherry-red  and  then  violet.  Five  to  six 
additional  volumes  of  amylic  alcohol  give  an  azure  blue 
colour,  and  larger  proportions  of  amylic  alcohol  produce  a 
green.  An  addition  of  ether  makes  the  colours  more 
brilliant.  If  the  green  liquid  is  evaported  it  takes  again  a 
blue  and  a  violet  colour,  especially  on  the  sides  of  the 
capsule.  If  upon  a  small  quantity  of  sulphuric  acid  there 
is  poured  amylic  alcohol,  and  if  the  acid  is  cautiously 
stirred  with  a  glass  rod  the  colours  appear  in  the  same 
order  as  more  and  more  amylic  alcohol  mixes  with  the 
sulphuric  acid.  In  this  manner  the  readtion  can  be  used, 
in  testing  alcohol  for  fusel  oil  in  Betelli’s  method  to' 
demonstrate  that  the  residue  obtained  by  shaking  up  with 
chloroform  is  really  amylic  alcohol. 

Detection  of  Glycerin  and  Lignine. — C.  Reichl. — 
The  author  utilises  the  colours  which  these  substances 
give  when  treated  with  pyrogallic  acid  and  stannic 
chloride.  If  a  little  of  the  substance  supposed  to  contain 
glvcerin  is  boiled  with  a  little  pyrogallic  acid,  a  few  drops 
of  sulphuric  acid,  previously  diluted  with  an  equal  volume 
of  water,  if  the  smallest  quantity  of  glycerin  is  present,, 
there  appears  a  distind  red  colouration,  which  turns  to  a 
fine  violet-red  on  the  addition  of  a  solution  of  stannic 
chloride.  Carbohydrates  and  certain  alcohols  must  not 
be  present,  as  they  produce  similar  colourations.  Lignine 
takes  a  fine  violet  colour  colour  if  boiled  with  pyrogallic 
acid  and  stannic  chloride.  Pure  cellulose  remains  colour¬ 
less. 


(  Chemical  News, 
I  Oft.  io,  1884. 
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Bettel’s  Process  for  the  Determination  of  Nitrogen. 

PI.^Bungener  and  L.  Fries. — These  authors  have  modi¬ 
fied  Bette!  s  apparatus  in  a  manner  which  Fresenius  does 
not  think  advantageous. 

Colorimetric  Determination  of  Grape  Sugar  in 
Presence  of  Cane-Sugar. — A.  Vivien. — The  author  dis¬ 
solves  10  grins,  of  the  sample  in  200  c.c.  water,  adds  10 
c.c.  of  a  copper  solution  for  the  reduction  of  which  10 
milligrms.  of  grape  sugar  are  required,  and  boils.  Com¬ 
plete  decolouration  occurs  only  if  at  least  10  milligrms., 
i‘e->  O'  1  per  cent  of  grape  sugar  is  present.  If  only  smaller 
quantities  exist  in  the  mixture  the  colour  of  the  liquid  is 
compared  with  that  of  10  liquids  similarly  treated,  con¬ 
taining  respectively  o,  1,  2,  &c.,  milligrms.  of  grape  sugar. 

Determination  of  Tannin. —  E.  Johanson. — The  pre¬ 
cipitation  of  tannin  by  a  solution  of  gelatin  is  effected 
more  completely  and  in  a  better  condition  for  filtra¬ 
tion,  if,  besides  ammonium  chloride,  as  proposed  by 
Schulze  aud  Lehmann,  there  is  also  added  a  small 
quantity  of  chromium  sulphate  or  of  chrome-alum.  The 
author  proceeds  in  the  same  manner  as  Lehmann,  but  he 
adds  to  100  c.c.  of  the  solution  containing  sal-ammoniac 
from  5  to  8  diops  of  a  solution  containing  1  part  chromium 
sulphate  in  25  parts  of  water.  In  order  to  ascertain 
the  end  of  the  readion  he  filters  small  quantities 
into  two  test  glasses  of  equal  width,  adds  to  the  one 
a  few  drops  of  a  solution  of  gelatin,  observing  if  the 
two  liquids,  when  held  up  against  a  sheet  of  black 
glazed  paper,  appear  opaque  or  transparent.  As  long 
as  a  precipitate  is  formed  these  portions  and  the  washings 
of  the  little  filters  are  poured  back  to  the  main  quantity. 
If  acetic  or  tartaric  acid  is  present  the  liquid  should  be 
neutralised  before  1  proceeding  to  the  determination. 
Johanson  points  out  that  though  this  method  gives  good 
results  with  the  tannin  of  galls  and  of  oak-bark,  an  ex¬ 
tract  of  coffee  gives  no  precipitate  with  solution  of  gela¬ 
tin,  so  that  caffeo-tannic  acid  cannot  be  determined  in 
this  manner.  This  shows  that  only  quantities  of  tannin 
of  one  and  the  same  kind  can  be  compared  with  each 
other. 

Analysis  of  Milk. — J.  Uffelmann. — Fuchs  had  pre¬ 
viously  shown  that  the  presence  of  nitric  acid  in  milk  in¬ 
dicates  the  previous  addition  of  an  impure  water  contami¬ 
nated  with  nitric  acid.  Uffelmann  has  further  worked  out 
this  method  so  as  to  take  cognisance  of  ammonia  and 
nitrous  acid.  He  mixes  350  c.c.  of  milk  with  dilute  acetic 
acid  until  the  caseine  is  entirely  thrown  down;  100  c.c  of 
the  filtrate  are  mixed  with  three  drops  of  hydrochloric  acid 
boiled  up,  let  cool,  and  filtered.  Of  this  new  filtrate  so 
c.c.  are  rendered  faintly  alkaline  with  pure  potassa-lye 
filtered,  distilled,  and  the  distillate  is  tested  with  Nessler’s 
reagent.  To  the  remaining  50  c.c.  are  added  sodium 
hydroxide  and  carbonate,  the  mixture  is  filtered,  and  tested 
with  Nessler’s  reagent.  The  residue  of  the  liquid  filtered 
from  the  acetic  acid  precipitate  is  boiled  and  filtered.  30 
c.c.  are  tested  with  meta-phenylen-diamine  (diamido- 
benzol)  another  30  c.c.  with  zinc-iodide-starch  paste  for 
nitrous  acid.  The  remainder  Lis  utilised  for  detedin°- 
nitrates  by  means  of  diphenylamin.  A  little  crystalline 
diphenylamin  is  dissolved  in  a  white  capsule  in  about  1-3 
e.c.  of  pure  sulphuric  acid  (full  strength)  and  3  to  4  drops 
of  the  milk  filtrate  are  added.  In  presence  of  much  nitric 
acid  there  is  formed  almost  instantly  a  blue  zone  which 
quickly  extends.  If  there  is  little  nitric  acid  the  colour 
appears  only  after  some  time.  If  the  blue  colour  does  not 
appear  the  experiment  is  successively  repeated  with 
portions  of  the  milk-filtrate,  concentrated  respectively  to 
one-third,  one-seventh,  and  one-tenth  of  ttie  original 
volume. _  Neither  ammonia,  nitric  noi  nitrous  acid  is 
present  in  normal  milk,  but  all  three  n  ay  be  introduced 
by  sophistication  with  impure  well-water. 

Examination  of  Confectionery  and  Fruit  Syrups. _ 

L.  Johanson.  In  mixtures  obtained  by  boiling  down  acid 
liquids  with  cane-sugar  the  author  found  that  15  to  20  per 


cent  and  even  more  of  the  saccharose  was  converted  into 
reducing  sugars. 

Cocoa  and  Chocolate. — M.  Boussingault. — This  paper 
contains  nothing  new  from  an  analytical  point  of  view. 

Examination  of  Be  r. — E.  Johanson. — The  author 
maintains  that  the  consumption  of  recent  beer  is  injurious 
to  health.  He  states  that  such  beer  is  scarcely  rendered 
turbid  by  potassium  mercuric  iodide,  whilst  beers  which 
have  remained  in  store  for  three  months  give  flocculent 
precipitates  with  the  same  reagent. 

Examination  of  Lubricating  Oils.— W.  Fox. — From 

the  Analyst. 

Genuine  Cod-liver  .  Oil.— H.  Meyer.— The  author 
mixes  in  a  stoppered  glass  10  parts  of  the  sample  with 
exactly  1  part  of  a  mixture  of  equal  parts  ot  strong 
sulphuric  and  nitric  acids.  The  pure  oil  of  Gadus  morrhua 
turns  to  a  fiery  rose,  and  then  quickly  to  a  lemon-yellow. 
That  of  the  '■  haak-jaerring  ”  turns  also  to  a  rose,  but  then 
to  a  brownish  violet.  The  oils  of  the  remaining  Gadidce 
turn  also  yellowish,  but  of  a  less  pure  tone.  This  re¬ 
action  is  to  be  applied  with  caution,  as  all  colour  reactions 
of  oils  are  modified  by  a  variety  of  circumstances. 

Contributions  to  the  Chemistry  of  Lignification. _ 

C.  F.  Cross  and  E.  J.  Bevan. — From  the  Journal  of  the 
Chemical  Society. 

Determination  of  Phosphoric  Acid  in  Arable  Soils. 
— P.  de  Gasparin.— Already  noticed  under  Comptes 
Rendus. 

Determination  of  Reverted  Phosphoric  Acid.— 
Brief  mention  of  a  number  of  memoirs. 

Azotometric  Examination  of  Ammoniacal  Manures. 

— Marez  Massalski.— Noticed  under  Bulletin  de  la  Soc. 
Chimique  de  Paris. 

^  Detection  of  Arsenic  in  Ferrum  Pulveratum. — H. 
Beckurtz  and  O.  Schlickum,- — No  particulars  are  given. 

Examination  of  Potassium  Bromide.— G.  Vulpius. 
— The  author  proceeds  iodometrically :  o‘io  grm.  of  the 
sample  and  2  grms.  potassium  iodide  are  dissolved  in  3 
grms.  hot  water  in  a  beaker;  10  grms.  cold  distilled  water 
and  15  grms.  ot  pure  hydrochloric  acid  at  25  per  cent  are 
added,  and  finally  the  iodine  liberated  is  either  titrated 
direCtly  with  sodium  hyposulphite  or  an  excess  of  the 
lattei  is  added  and  titrated  back  with  iodine  and  starch. 

Examination  of  Tartaric  and  Citric  Acid. _ R.  Otto. 

—The  presence  of  gypsum  in  tartaric  acid  is  more  dis¬ 
tinctly  shown  by  means  of  ammonium  oxalate  if  the  acid 
has  been  approximately  neutralised  with  ammonia.  With 
citric  acid  the  reveise  holds  good.  Sulphuric  acid  is  more 
readily  detected  by  means  of  barium  nitrate,  both  in  tar¬ 
taric  and  citric  acids  if  they  have  not  been  neutralised. 
For  the  detection  of  tartaric  acid  in  citric  acid  Push  heats 

1  grm.  of  the  pulverised  sample  with  10  grms  pure 
sulphuric  acid  in  a  dry  test  tube  for  an  hour.  The  tube  is 
placed  in  a  water-bath  heated  almost  to  a  boil.  The 
sample  melts  to  a  lemon-yellow  liquid,  and  if  pure  retains 
this  colour  for  an  hour.  Ii  even  half  per  cent  tartaric 
acid  is  present  the  liquid  becomes  brownish  in  thirty 
minutes,  and  in  an  hour  reddish  brown, 

Valuation  of  Radix  Belladonnae.— Prof.  Redwood. 

-  From  the  Pharmaceutical  Journal  and  Transactions. 

^  Detection  and  Determination  of  Iodine  in  Urine. _ 

E.  Harnack. — For  the  detection  of  iodine  in  urine  the 
author  recommends  a  combination  of  the  starch  and  the 
caibon  disulphide  methods.  In  case  of  minute  traces  of 
iodine,  where  the  simple  starch  tests  gives  no  coloura  ion, 
if  carbon  disulphide  is  simultaneously  present,  there  is 
gradually  formed  a  narrow  ring  of  colour  where  the  two 
liquids  come  in  contaCt. 

Alkaline  Bismuth  Solution  as  a  Reagent  for  Starch 
Sugar  in  Urine.  E.  Nylander. — -The  author  dissolves 

2  grms.  basic  bismuth  nitrate  and  4  grms.  Seignette  salt 
in  100  grms.  of  a  soda-lye  containing  8  per  cent  sodium 
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oxide,  filtering  off  any  undissolved  bismuth  salt.  One 
part  of  this  reagent  must  be  added  to  to  10  parts  of  the 
urine. 

Robert’s  Process  for  Determining  Starch-Sugar  in 
Urine. — W.  Muller.—  In  this  process  the  sugar  is  calcu¬ 
lated  from  the  decrease  of  density  in  the  urine  after  fer¬ 
mentation  with  yeast.  Muller  finds  that  by  this  process  the 
sugar  can  be  determined  to  0-5  per  cent.  The  specific 
gravity  must  be  determined  by  means  of  the  pyknometer. 

Detection  of  Morphine  in  Animal  Tissues  and 
Excretions. — In  some  cases  morphine  is  converted  in 
the  living  animal  into  oxy-dimorphine,  a  more  poisonous 
substance,  which  produces  symptoms  differing  from  those 
of  morphine,  and  resembling  rather  those  met  with  in 
in  arsenical  poisoning. 

Determination  of  Albumenoids  in  Human  Milk.— 
E.  Pfeiffer.— The  author’s  researches  relate  to  the  precipi¬ 
tation  of  caseine  by  acids,  and  to  the  determination  of 
the  total  albumenoids  according  to  the  methods  hitherto 
proposed. 

Determination  of  Chloroform  in  the  Blood  of 
Animals  which  have  been  subjected  to  Anaesthesia. 
— MM.  Grehant  and  Quinquaud.— From  the  Comptes 
Rendus. 

Examination  of  Blood-spots. — C.  Husson. — From  the 
Comptes  Rendus. 

On  Ptomaines. — A  collection  of  references  to  the 
Comptes  Rendus  and  the  Berichte  der  Deutscli  Chem. 
Gesellschaft. 


Bulletin  de  la  Societe  Cliimique  de  Pans. 

Vol.  xlii.,  No.  3,  August  5,  1804. 

New  Method  for  the  Synthesis  of  Nitrogenous 
Organic  Compounds :  Synthesis  of  Xanthine  and 
Methyl-xanthine.— M.  Arm.  Gautier.— In  order  to  pro- 
du.e  xanthine  and  methyl-xanthine  the  author  heats  a 
mixture  of  hydrocyanic  acid,  water,  and  acetic  acid,  the 
last  body  in  such  quantity  that  the  liquid  may  not  become 
alkaline,  it  beingmerely  requisite  to  saturate  the  ammonia 
which  tends  to  form.  When  the  operation  has  succeeded, 
the  contents  of  the  tubes  are  maroon  or  teddish  brown, 
and  is  composed  of  two  portions.  The  one,  soluble  in 
cold  water,  contains  aldehydic  acids  of  a  very  interesting 
constitution,  which  the  author  is  examining,  and  a  yellow 
matter  soluble  in  alcohol,  which  becoming  oxidised  in  the 
air  gives  a  slate-blue  substance,  the  potassic  solution  of 
which  stains  paper  a  splendid  indigo-blue.  This  same 
solution,  if  made  in  the  cold  and  treated  with  hydrochloric 
acid  in  excess,  deposits  gradually  on  exposure  to  the  air 
a  compound  in  purple  microscopic  crystals  with  a  golden- 
green  refle&ion.  This  is  a  feeble  acid,  probably  diatomic. 
The  portion  insoluble  in  cold  water  is  taken  up  in  boiling 
water  acidulated  with  acetic  acid.  On  cooling  there  is 
formed  a  precipitate  which  is  boiled,  re-dissolved  in  hydro¬ 
chloric  acid,  neutralised  with  ammonia,  filtered  to  separate 
impurities,  and  finally  treated  with  copper  acetate.  On 
boiling  there  is  deposited  a  mixture  of  copper  xanthate 
and  nTethyl-xanthate.  If  in  the  readion  above  described 
there  are  substituted  for  water  the  mono-atomic  or  poly¬ 
atomic  alcohols,  the  acetones,  aldehydes,  phenols,  &c.,  or 
if  in  turn  there  are  substituted  for  hydrocyanic  acid  the 
various  carbylamines  we  obtain  an  almost  indefinite  series 
of  new  bodies,  basic,  acid,  or  neutral.  The  author  con¬ 
siders  that  the  mechanism  of  the  syntheses  of  which  a 
sketch  has  been  given  appears  very  similar  to,  if  not  iden¬ 
tical  with,  that  which  takes  place  in  vegetables. 

Sterilisation  of  Fermentible  Liquids  in  the  Cold.— 
A.  Gautier. — After  pointing  out  the  inconveniences  of 
sterilisation  by  heat,  the  author  proposes  filters  made  of 
porcelain,  deprived  of  its  glaze,  or  ot  earthenware  in  the 
form  of  bottles  with  long,  narrow  neck.  The  bottom  of  the 
filter-battle  has  the  shape  of  an  inverted  cone.  A  thick 
glass  tube  penetrates  by  the  neck  down  to  the  bottom ; 
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above  the  neck  it  is  bent  at  a  right  angle,  and  ends  in  a 
conical  point  ground  with  emery.  T.ietube  is  cemented 
to  the  neck  of  the  bottle  by  a  lead  boro-silicate,  con¬ 
sisting  of  crystalline  boric  acid  8  parts,  silica  2  parts,  red 
lead  12  parts.  These  substances  are  melted  together, 
pulverised  finely,  worked  up  with  oil  of  turpentine,  applied 
with  a  brush  to  the  part  which  is  to  be  cemented,  and 
heated  to  redness.  The  bottle,  when  thus  connected  and 
thoroughly  “flambee”  on  Pasteur’s  method,  is  exhausted 
of  air  and  plunged  into  the  liquid  to  be  filtered,  which 
passes  from  without  inwards.  The  properties  of  various 
organic  fluids  are  much  modified  after  filtration.  We  may 
hence  infer  the  alterations  which  the  plasmas  of  the 
organic  economy  must  undergo  after  filtration  by  endos- 
mosis  through  animal  or  vegetal  membranes. 

A  New  Alcohol,  extracted  from  Bird-lime. — J. 
Personne. — -The  new  compound,  ilicic  alcohol,  has  the 
composition  C50H44O2.  It  is  insoluble  in  cold  water, 
slightly  soluble  in  dilute  ethylic  alcohol,  soluble  in  almost 
all  proportions  in  ethylic  alcohol  at  90°  per  cent;  fuses  at 
1750,  and  boils  at  350°. 
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following  Thursdays.  Fee  for  the  Course  of  Twelve  Lessons,  Two 
Guineas. 

Laboratories. — The  Laboratories  are  open  daily  throughout  the 
year  from  10  to  4,  and  on  Saturday  from  10  to  1  o’clock,  for  practical 
working  by  the  Students,  under  the  superintendence  of  the  Professor 
and  his  Assistants.  The  Fee  for  attending  the  Laboratories  is  £20 
per  Session  of  Nine  Months,  £14  10s.  for  Six  Months,  £ 7  10s.  for 
Three  Months,  or  £2  10s.  per  Month.  Students  must  have  a  fair 
acquaintance  with  Elementary  Chemistry. 

The  Trustees,  having  had  under  consideration  the  requirements  of 
Inventors,  Patentees,  and  others  whose  invest  gations  require 
isolation  and  privacy,  as  well  as  professional  advice,  have  includ.-d  in 
the  arrangements  live  Private  Laboratories,  wbich  have  met  a 
demand  not  previously  supplied  in  this  country.  Elearic  Cable  has 
been  laid  to  these  Laboratories  for  the  supply,  if  required,  of  adequate 
power. 

Further  Information  may  be  obtained  of  the  Professor,  at  the 
Laboratory,  Anderson’s  College,  do,  John  Street. 

Assistant—  Mr.  C.  Ellis,  F.C.S. 


Glasgow,  128,  Hope  Street, 
September,  1884. 


ALEX.  MOORE,  C.A., 
Secretary. 
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Manual  if  Instructions  Gratis. 

London  Office:  W.  P.  Thompson  &  Boult,  323,  High  Holborn. 


Qilicates  of  Soda  and  Potash  in  the  state  cT 

Soluble  Glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  Manufacture  of  Soap  and  other  purpose-' 
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ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power, for  Irrigating,  Draining,  Mining, Rolling  Mills 
or  Water  Works  purposes,  and  ManufaCturersof  every  description  oi 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-salt 

Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 
Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleac’ning-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian, and  Spanish  Oresof  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 

Vitriol  Refining. 

Steam  Superheatersimproved  or  Oil  Tar  and  Resin  Refining. 
Steam  Sulphut  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  MaCtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser,  Improved  Revolving  Copper  Calcining  Furnaces. 

Lists  sent  on  Application. 

Pnotographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 
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Potter  and  Higgin’s  Patent 

100  parts  equal  to  ioi — 104  parts 
Pure  Potassium  Bichromate. 


PERFECTLY  SOLUBLE  IN  ITS  OWN 
WEIGHT  OF  WATER. 

^  Is  used  in  place  of  the  Potash 
Salt  in  all  its  applications,  and 
gives  perfect  satisfaction. 

Is  sold  in  large  or  small  lots  to  suit  consumers, 
packed  in  strong  5-cwt.  barrels. 


IS  LOWER  IN  PRICE  THAN  THE  POTASH  SALT. 
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ON  THE  BOILING-POINT  OF  HYDROGEN. 

By  EDMUND  J.  MILLS,  D.Sc  ,  F.R.S. 

In  a  recent  memoir  (Phil.  Mag.,  [5]  xvii.,  173)  I  showed 
that  the  boiling-point  y  of  any  member  of  a  homologous 
series  is  related  as  follows  to  the  coefficient  x  of  C  in  its 
formula, — 

y  _  P(*-c) 

1 +y(x  —  c) 

c  being  the  value  of  a  to  which  zero  Centigrade  corre¬ 
sponds,  and  (3,  y  constants  depending  on  pressure  and 
other  conditions.  Thus,  the  equation  to  the  series  of 
olefines  in  which  x  is  even  is — 

40709  (x  —  4*228) 
y  ~  1  +0 '060123  (at  — 4*228) 

Putting  a  =  2,  y  =  —104*7°,  the  calculated  boiling- 
point,  at  the  ordinary  pressure,  of  common  olefiant  gas. 
Olzewski  ( Comptes  Rendus ,  xcix.,  133)  has  since  found 
that  olefiant  gas  boils  at  — 103°  under  a  pressure  of 
750  m.m. 

The  satisfactory  character  of  this  result  has  induced  me 
to  calculate  the  boiling-point  of  hydrogen.  It  is  perfectly 
clear,  and  has  been  long  since  supposed,  that  hydrogen 
(H2)  is,  or  may  be,  the  “  origin  ”  of  the  series  of 
paraffins,  CMH2W+2.  In  the  memoir  referred  to,  the 
boiling-points  of  the  normal  paraffins  were  discussed,  and 
equations  found  for  them.  There  are  in  all  four  series  to 
deal  with,  viz.,  the  even  and  odd  series  under  ordinary 
pressure,  and  the  same  series  under  a  pressure  of  15  m.m., 
the  latter  having  been  worked  out  by  Kraffts. 

The  equation  for  the  even  series  is — 

y  -  39‘3I5  (*~3‘94) 

1+0*070753  (*-3*94) 
and  for  the  odd  series, — 

y  _  38-992  -3*92) 

1  +  0*070564  (a  — 3*92) 

Under  15  m.m.,  the  equation  to  the  even  series  is — 

_  23*154  (a  — 7*1) 

i  +  o*035484(a-7*i)’ 

and  to  the  odd  series — 

y  21*685  (a— 6*77) 

i  +  o*030437(a-6*77)  ’ 

When  in  each  of  these  four  equations  we  put  *  =  0,  the 
results  are — 


Even . —214*77 

Odd . 211*29 

Even  (15  m.m.)  ..  ..  219-76 

Odd  (15  m.m.)  ..  ..  184*91 


The  discordance  between  the  results  for  the  odd  series, 
as  compared  with  those  of  the  even  series,  shows  that 
hydrogen  is  certainly  not  the  origin  of  the  odd  series  of 
paraffins.  The  two  results,  however,  for  the  even  series 
amply  support  each  other,  and  show  the  boiling-point  of 
hydrogen  to  be  about  —  215°  C. 

Messrs.  Wroblewski  and  Olzewski  are  understood  to  be 
separately  engaged  in  the  investigation  of  this  subject. 
According  to  the  former  ( Comptes  Rendus,  xcviii.,  982) 
oxygen  and  nitrogen  boil  respectively  at  —184°  and  — 193° 


under  the  ordinary  pressure,  and  the  temperature  at  which 
hydrogen  liquefies  is  not  greatly  distant  from  —184°. 
These  temperatures  were  measured  thermo-eleCtrically. 
Olzewski,  who  uses  a  hydrogen  thermometer,  has  also 
liquefied  hydrogen,  and  alleges  that  he  has  measured  a 
temperature  of  -2i3°C.  (ibid.,  xcix.,  134.) 

The  question  will  probably  be  settled  at  an  early  date ; 
but  it  is  clear  that  the  experimental  number  is  not  likely 
to  differ  greatly  from  —  215°  C. 

Glasgow,  Sept.  29,  1884. 


ESTIMATION  OF  TANNIC  ACID  BY  CARBONATE 
OF  LEAD. 

By  ROBERT  JACKSON,  F.C.S. 

An  easy  and  satisfactory  method  of  determining  the 
amount  of  tannin  in  the  materials  used  in  the  manufacture 
of  leather,  or  in  the  liquors  in  operation  in  tanneries,  not 
having  been  yet  devised,  I  beg  to  submit  the  results  of  a 
few  experiments  on  the  subject,  which  may  be  of  use  to 
tanners  and  others  not  sufficiently  skilled  to  obtain  satis¬ 
factory  results  by  Lowenthal’s  method. 

50  grms.  of  English  oak-bark  were  exhausted  by  four 
successive  boilings  in  distilled  water,  and  the  extract  made 
up  to  a  litre  at  60°  F.  :  ihe  density  was  1003*86.  Dry 
powdered  carbonate  of  lead  was  then  added,  and  the  liquid 
shaken  occasionally  for  two  or  three  hours  :  the  density  of 
the  clear  filtrate  was  1001*52,  giving  a  loss  of  density  of 
2-34- 

Previous  experiments  showed  that  1  per  cent  of  tannic 
acid  in  distilled  water  at  6o°  F.  gave  a  density  of  1003*8, 
and  higher  and  lower  amounts  proportional  densities. 

Taking  the  loss  of  density  of  the  bark  extract  2*34, 
dividing  by  3*8,  and  multiplying  by  20,  shows  12*30  per 
cent  removed  by  carbonate  of  lead.  A  sample  of  good 
Irish  oak-bark  similarly  treated  gave  a  density  of  1004*70, 
before  the  addition  of  the  carbonate  of  lead,  and  1001*68 
after,  showing  a  loss  of  3*02. 

o  *02 

—  g-  X  20*0  =  15*88  per  cent 

The  following  are  the  results  obtained  on  treating 
various  other  samples  by  the  same  process. 

The  solutions  are  all  of  5  per  cent  strength,  with  the 
exception  of  the  tan  liquors,  which  were  tried  as  received. 


Material. 

Density. 

After  Lead. 

Per  cent 

Valonia . 

1009-08 

1003*33 

30*2 

Sumach . 

1008*25 

1003*61 

24*4 

)>  . 

1009-61 

1005-08 

23*8 

Oakwood  extract,  27  B.. . 

1007*33 

1003*15 

2i*g 

,,  ,,  2g  B. . . 

1007-20 

1002*47 

24*8 

j >  j  j  29  B. ,  • 

1007-66 

1002*80 

25*5 

Chestnut  extract,  20  B... 

1006*06 

1002*48 

18*8 

?>  26  B. . . 

1007-68 

1003*12 

24*0 

Tan  liquor  . 

1019*16 

1012  86 

1*65 

n  . 

1019*15 

1012*52 

174 

a  •••••• 

1019*20 

1012*32 

i*8i 

>>  •••••• 

1007*26 

1005*06 

°'57 

The  insoluble  matter  in  the  oakwood  extraCIs  varies 
from  6  to  9  per  cent. 

18,  Harrington  St.,  Dublin. 


The  Antiseptic  Properties  of  Carbon  Disulphide. _ 

Ckiandi  Bey. — Carbon  disulphide  is  soluble  in  water  to 
the  extent  of  0*50  grm.  per  litre.  The  solution  arrests  all 
fermentations  and  kills  microbia.  During  twenty  years’ 
experience  the  author  has  never  known  a  case  of  paralysis 

among  the  workmen  constantly  exposed  to  the  fumes. _ 

Comptes  Rendus. 
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PROPOSALS  FOR  UNIFORM  METHODS 
FOR  THE  DETERMINATION  OF  NITROGEN. 

Translated  and  Contributed  by  H.  H.  B.  SHEPHERD. 

At  the  instance  of  the  German  Manure  Manufacturers’ 
Association  a  General  Meeting  of  Chemists  was  held  in 
Wiesbaden  at  the  end  of  last  May  under  the  presidency  of 
Prof.  Fresenius,  to  consider  the  proposals  for  uniform 
methods  for  nitrogen  determination  brought  forward  by  the 
Commission  appointed  at  the  Hamburg  Meeting  of 
German  Manure  Manufacturers.  The  report  was  laid 
before  the  meeting  by  Dr.  O.  Pieper,  of  Hamburg,  and  the 
proposals  were  accepted  in  the  following  terms  : — 

A.  Preparation  of  the  Samples. 

The  entire  sample  is  to  be  reduced  to  as  fine  a  degree 
as  possible  and  carefully  mixed.  Dry  samples  to  be  so 
finely  powdered  that  they  will  completely  pass  through  a 
sieve  of  1  m.m.  meshes.  Damp  samples,  such  as  sulphate 
of  ammonia,  nitrate  of  soda,  &c.,  which  cannot  be  sifted 
are  to  be  simply  rubbed  fine  in  a  mortar  and  well  mixed 
up.  The  unused  portion  of  the  sample  to  be  kept  in  a 
well-closed  glass  bottle  for  eventual  reference. 

If  the  material  is  coarse  and  irregular,  400  grms.  at  the 
least  must  be  sent  for  analysis,  and,  if  fine  and  uniform,  at 


nia  by  means  of  calcined  magnesia.  The  apparatus  shown 
in  the  following  sketch  serves  for  this  purpose. 

In  using  the  apparatus  the  following  precautions  must 
be  observed  :  (1).  That  the  steam  containing  the  ammo¬ 
nia  be  condensed  by  cooling  as  it  passes  over ;  (2).  That 
the  tube  of  the  condenser  does  not  dip  beneath  the  sul¬ 
phuric  acid  in  the  flask;  and  (3).  That  the  complete  ab¬ 
sorption  of  the  ammonia  be  secured  by  the  use  of  a  small 
U-tube. 

Ten  grms.  are  dissolved  in  a  half  litre  of  water  free  from 
ammonia.  The  normal  acid  coloured  with  cochineal  is 
introduced  into  the  two  receivers  in  the  proportion  of 
about  18  c.c.  in  the  flask  to  2  c.c.  in  the  U-tube.  The 
receivers  are  then  tightly  fixed  to  the  apparatus,  and  two 
grms.  of  calcined  magnesia,  25  c.c.  of  water,  and  50  c.c. 
of  the  prepared  solution  =  1  grm.  of  substance  introduced 
into  the  distilling  flask.  (Solution  of  soda  is  on  no  account 
to  be  used  for  distilling  off  the  ammonia).  The  flask  being 
then  tightly  fixed  to  the  apparatus,  its  contents  are  heated 
to  boiling  by  a  lamp  placed  underneath  and  distilled 
nearly  to  dryness.  During  the  distillation  a  slow  stream 
of  cold  water  is  allowed  to  flow  through  the  condenser. 
Thn  distillation  proceeds  regularly  without  any  bumping 
and  needs  no  further  attention.  At  the  conclusion  the 
stopcock  of  the  distilling  flask  is  opened  and  a  slow  stream 


least  200  grms.  Should,  however,  a  still  larger  sample 
be  sent,  it  is  to  be  carefully  mixed  and  either  400  grms. 
or  200  grms.  taken  as  the  case  may  require. 

B.  Determination  of  Nitrogen. 

Nitrogen  is  usually  determined  by  conversion  into 
ammonia  and  titration.  For  the  acid,  normal  or  half¬ 
normal  sulphuric  acid  is  recommended,  and  for  the  alkali, 
a  half-normal  soda  solution,  an  ammonia  solution,  or 
baryta  water.  The  two  last-named  solutions  must,  how¬ 
ever,  in  no  case  be  stronger  than  half-normal. 

For  the  indicator  we  recommend  tindture  of  cochineal, 
which  is  best  prepared  in  the  following  manner  :  six  grms. 
of  cochineal  are  finely  powdered  and  digested  for  several 
hours  at  the  ordinary  temperature  with  half  a  litre  of  a 
mixture  of  300  c.c.  water  and  200  c.c.  alcohol.  The  solu¬ 
tionis  then  filtered  through  a  Swedish  filter  and  preserved 
jn  well-stoppered  bottles. 

I.  Sulphate  of  Ammonia. 

This  determination  is  effedled  by  distilling  off  the  ammo- 


of  air  drawn  through  the  apparatus  by  suftion  from  the  U 
tube. 

(a) .  The  determination  can  also  be  made  by  means 
of  the  azotometer. 

( b ) .  Further,  the  method  of  combustion  with  soda- 
lime  with  the  addition  of  sugar  in  a  tube  34  c.m.  long  is 
thoroughly  trustworthy  if  care  be  taken  with  the  manipu¬ 
lation. 

II.  Organic  Nitrogen,  e.g.  Blood,  Horn,  &c. 

The  determination  is  effected  by  combustion  with  soda- 
lime  in  the  usual  combustion-tubes  of  hard  glass. 

A  few  grms.  of  the  sample  prepared  according  to  the 
instructions  given  in  A  are  rubbed  to  the  finest  powder  in 
an  agate  mortar.  Of  this,  07  grm.  if  the  substance  be  rich 
in  nitrogen,  or  1  grm.  if  poor  in  nitrogen  is  accurately 
weighed  out. 

The  combustion-tube  may  conveniently  have  a  length 
of  41  c.m.  and  an  internal  diameter  of  ri  c.m.  It  is  filled 
as  follows  : — Sufficient  finely  powdered  soda-lime  to  form  a 
layer  10  c.m.  long  is  first  introduced,  then  the  weighed 
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portion  of  the  substance  for  analysis  followed  by  more  fine 
soda-lime  sufficient  to  form  a  layer  about  4  c.m.  long. 
The  soda-lime  and  substance  are  then  intimately  mixed 
together  by  means  of  a  clean  copper  wire,  taking  care  that 
a  layer  of  pure  soda-lime  about  5  c.m.  long  remains  un¬ 
disturbed  at  the  end  of  the  tube.  The  mixture  of 
substance  and  soda-lime  ought  only  to  occupy  a  length  of 
from  8  to  10  c.m.  in  the  tube.  The  tube  is  then  filled  up 
with  coarsely  ground  soda-lime,  a  loose  plug  of  ignited 
asbestos  is  inserted,  and  the  U-shaped  receiver  containing 
about  14  c.c.  of  normal  sulphuric  acid  attached  to  the  glass 
tube  by  means  of  a  caoutchouc  cork.  The  combustion  is 
to  proceed  slowly  and  from  the  front  part  of  the  tube  to 
the  end.  When  the  coarse  soda-lime  in  the  front  part  of 
the  tube  thoroughly  glows,  the  heating  of  the  substance 
is  commenced  gradually,  whilst  at  the  same  time  a  few 
small  flames  are  lighted  underneath  the  turned-up  point 
of  the  tube.  The  combustion  is  to  be  conduced  so  that 
the  bubbles  pass  through  the  sulphuric  acid  at  regular 
intervals.  It  ought  not  to  be  prolonged  beyond  an  hour. 
When  properly  carried  out  the  sulphuric  acid  in  the  U- 
tube  is  never  coloured.  When  the  acid  begins  to  recede 
the  jets  of  flame  are  turned  out,  the  point  of  the  tube 
broken  off,  and  air  is  sucked  through  the  combustion-tube. 

(a) .  The  method  of  Kieldahl  (Zeit.  f.  Analyt.  Chemie, 
22,  p.  366,  Chemiker  Zeitung ,  viii.,  No.  25)  is  also 
worth  recommending,  though  further  experience  of  it  is 
needed. 

(h).  The  use  of  iron  combustion  tubes  cannot  be 
generally  recommended.  They  are  only  allowable  with 
the  modifications  described  by  Prof.  Paul  Wagner 
(' Chemiker  Zeitung ,  viii.,  No.  37). 

III.  Determination  of  Nitric  Nitrogen. 

{a).  Determination  by  difference.  The  technical 
method  used  for  nitrate  of  soda. 

The  moisture  is  determined  by  drying  at  120°  C.,  the 
muriate  by  titration  with  a  aecinormal  silver  solution,  the 
sulphate  of  soda  and  any  insoluble  residue  by  gravimetric 
analysis.  The  difference  gives  the  nitrate  of  soda. 

( b ) .  By  expelling  the  nitric  acid  by  fusion  with  silica 
or  acid  chromate  of  potash. 

The  nitre  is  first  thoroughly  dried  at  a  temperature  of 
1200  C.,  and  the  loss  in  weight  (  =  moisture)  ascertained. 
One  grm.  of  the  dried  nitre  is  then  intimately  mixed  with 
six  grms.  of  ignited  sand  or  eight  grms.  of  fused  bichromate 
of  potash  and  the  crucible  and  its  contents  accurately 
weighed.  It  is  then  heated  for  30  minutes,  but  in  such  a 
manner  that  only  a  third  part  of  the  bottom  of  the  crucible 
becomes  red-hot.  After  cooling,  the  crucible  and  its  con¬ 
tents  are  again  weighed,  the  loss  in  weight  corresponding 
to  the  amount  of  nitric  anhydride  contained  in  the  nitre. 
It  is,  however,  absolutely  necessary  to  take  the  precaution 
.  of  repeating  the  fusion  and  weighing. 

(c) .  Siewert’s  method,  depending  upon  the  conversion 
of  nitric  acid  into  ammonia. 

The  apparatus  recommended  for  the  determination  of 
ammonia  is  used.  The  two  receivers  are  arranged  as 
direded  in  I.  Into  the  distilling  flask  are  introduced  four 
grms.  of  iron  filings,  10  grms.  of  zinc  powder,  12  grms.  of 
sodic  hydrate,  100  c.c.  of  go°/°  alcohol,  and  50  c.c.  of  the 
solution  of  nitre  =  one  grm.  substance.  The  disengage¬ 
ment  of  hydrogen  begins  at  once  at  the  ordinary  tempera¬ 
ture  ;  when,  however,  it  commences  to  flag,  the  flask  is  to 
be  warmed  by  a  small  flame,  so  that  a  uniform  disengage¬ 
ment  of  gas  takes  place.  When  all  the  "alcohol  has  dis¬ 
tilled  over,  20  c.c.  more  is  to  be  run  in  through  the  funnel 
tube  and  likewise  distilled  off.  To  ascertain  when  the 
distillation  is  complete,  the  caoutchouc  cork  is  loosened 
from  the  distilling  flask  and  a  strip  of  moistened  red  litmus 
paper  squeezed  in  between  the  cork  and  the  neck  of  the 
flask,  observing  if  it  still  becomes  blue.  Should  this  be 
the  case,  20  c.c  alcohol  are  again  to  be  introduced  and  the 
distillation  repeated. 

(d) .  The  Schloesing-Grandeau  method,  modified  and 


simplified  by  Prof.  Paul  Wagner  (Chemiker  Zeitung,  vii., 
1710,  and  viii.,  650). 

This  method  depends  upon  the  reduction  of  the  nitric 
acid  to  nitric  oxide  by  a  hydrochloric  acid  solution  of 
ferrous  chloride,  and  calculating  the  nitrogen  from  the 
volume  of  gas  obtained.  The  determination,  when  per¬ 
formed  in  the  manner  described  by  Prof.  Wagner,  super¬ 
seding  the  use  of  mercury,  and  avoiding  the  necessity  of 
regarding  temperature  and  pressure,  is  not  only  rapid,  but 
exadt  and  accurate  and  much  to  be  recommended. 


IV.  Ammoniacal  and  Organic  Nitrogen. 

The  determination  of  the  total  nitrogen  is  accomplished 
by  the  method  described  under  II.  with  this  modification, 
that  (especially  with  substances  rich  in  ammonia)  a  much 
shorter  combustion-tube  (about  34  c.m.  long)  is  used,  and 
the  substance  is  mixed  with  half  a  grain  of  finely  powdered 
sugar.  The  combustion  is  to  be  accelerated  as  much  as 
possible  and  can  be  finished  in  half  an  hour. 

In  ammoniated  superphosphates  the  nitrogen  is  always 
to  be  determined  in  this  way,  not  according  to  I. 

Should  separate  determinations  be  required  of  the 
amount  of  nitrogen  present  as  ready  formed  ammonia  and 
that  present  as  organic  nitrogen,  the  former  may  be 
determined  according  to  the  method  I.,  and  the  latter  in 
the  residue  from  the  ammoniacal  nitrogen  determination 
by  method  II.,  after  evaporation  of  the  residue  with  sul¬ 
phuric  acid. 


V.  Nitric  and  Ammoniacal  Nitrogen. 

In  mixtures  containing  both  nitric  and  ammoniacal  ni¬ 
trogen,  the  ammoniacal  nitrogen  is  first  determined  by 
distillation  according  to  method  I.  The  receivers  are  then 
re-arranged,  iron  filings,  zinc  powder,  &c.,  added,  and  the 
nitric  nitrogen  determined  by  conversion  into  ammonia 
according  to  method  III.,  C. 

Or  the  ammoniacal  nitrogen  may  be  determined  in  one 
portion  of  the  sample  and  the  nitric  acid  in  a  separate 
portion  by  the  process  III.,  D. 


VI.  Organic  Nitrogen  in  the  presence  of  small  quantities  of 
Nitric  Acid. 


For  this  determination  Ruffle’s  method  is  most  to  be 
recommended.  The  nitro-compounds  are  reduced  and 
converted  into  ammonia  by  a  mixture  of  wood  charcoal, 
sulphur,  and  hyposulphite  of  soda  (sodium  thiosulphate). 
The  process  is  conducted  as  follows : — Finely  powdered 
soda-lime  is  intimately  mixed  with  an  equal  weight  of  dry 
hyposulphite  of  soda;  this  mixture  is  held  in  readiness. 
The  weighed  portion  of  the  substance  for  analysis  is  mixed 
with  an  equal  weight  of  a  mixture  of  equal  parts  of  finely 
powdered  wood  charcoal  and  sulphur.  Sufficient  of  the 
mixture  of  soda-lime  and  hyposulphite  is  first  poured  into 
the  combustion-tube  to  form  a  layer  of  about  20  c.m.  in 
length,  this  is  followed  by  the  mixture  of  substance,  wood 
charcoal  and  sulphur,  and  lastly  by  some  more  of  the 
mixture  of  soda-lime  and  hyposulphite  sufficient  to  form 
a  layer  a  few  c.m.  long  in  the  tube.  The  whole  is  then 
well  mixed  together  by  means  of  a  spiral  copper  wire  in 
such  a  way  that  about  5  c.m.  remains  undisturbed  at  the 
beginning  of  the  tube.  The  tube  is  then  filled  up  with 
coarsely  ground  soda-lime.  The  combustion  is  conducted 
in  the  usual  way.  As  the  reagents  used  may  easily  contain 
some  nitrogen  it  is  necessary  to  make  a  “  blank  ”  combus¬ 
tion  to  ascertain  the  amount  of  the  error  due  to  this.  T(he 
amount  of  the  error  to  be  deducted  from  the  determina¬ 
tion. 
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ACROLEIN-UREA. 

By  ALBERT  R.  LEEDS. 


In  the  Annalen  der  Chemie  und  Pharmacie  for  1869  (vol. 
lxxv.,  p.  203),  Hugo  Schiff  has  described,  under  the  name 
of  acrolureid,  a  condensation  product  formed  by  the  union 
of  two  molecules  of  urea  with  one  of  acrolein,  in  accord¬ 
ance  with  the  reaction — 

2  [CO.(N H2)2]  +  C3H40  =  CO.N2H3 }  C3H4+  H20. 

Without  being  aware  of  Schiff’s  labours,  and  whilst 
studying  the  aldehyd  compounds  with  quite  different  ob¬ 
jects  than  those  followed  by  Schiff,  I  obtained  the  same 
compound,  but  had  assigned  to  it  a  quite  different  formula. 

I  he  explanation  of  these  differences  becomes  apparent  on 
studying  the  method  by  which  Schiff  prepared  the  com¬ 
pound,  since  this  method  did  not  and  could  not  yield  the 
substance  in  question.  He  mixed  a  concentrated  aqueous 
solution  of  urea  with  acrolein,  and  after  his  acrylureid  had 
gradually  precipitated  as  small  white  needles  (?)  he  washed 
it  merely  with  ether  and  water,  and  dried  in  vacuo.  He 
likewise  states  that  powdered  urea  unites  with  acrolein 
diredtly.  “  The  mixture  swells  up,  and  is  converted  into 
a  white  brittle  mass,  which  in  some  places  has  an  entirely 
crystalline  appearance.  By  far  the  greatest  portion  is  in¬ 
timately  mixed  with  a  white  porcelain-like  produdt,  formed 
by  decomposition  of  the  acrolein.”  The  analysis  of  this 
body  gave,  as  might  readily  have  been  expedted,  no  satis¬ 
factory  results.  Schiff  further  states  that  in  various  pre¬ 
parations,  some  of  which  were  prepared  at  ordinary  and 
others  at  higher  temperatures,  he  obtained  carbon  varying 
between  44  and  47  per  cent,  and  hydrogen  between  6-g  and 
7'i  per  cent.  I  he  formula  of  diacryltriureid  requires 
42-2  per  cent  carbon  and  6-3  per  cent  hydrogen.  Thar  of 
acryldiureid,  which  Schiff  adopted,  but  38  per  cent  carbon 
and  6-3  per  cent  hydrogen. 

Throughout  his  investigation  Schiff  worked  upon  impure 
substances,  and  in  that  way  obtained  not  only  varying 
results,  but  results  which  would  support  no  rational 
formula,  the  one  which  he  finally  adopted — that  of  diacryl¬ 
triureid — being  altogether  erroneous. 

In  the  first  experiment  made  by  the  author,  the  acrolein 
obtained  by  heating  anhydrous  glycerin  with  potassic  bi¬ 
sulphate  was  allowed  to  distil  over  diredtly  into  an  alco¬ 
holic  solution  of  urea.  A  precipitate  formed  at  once,  and 
after  a  time  a  considerable  amount  was  obtained,  the  urea, 
however,  being  still  in  excess.  The  filtrate  was  of  a  red¬ 
dish  colour,  and  on  evaporation  yielded  a  resinous  or 
gummy  mass,  which  could  neither  be  sublimed  nor  crys¬ 
tallised  from  solvents.  The  precipitate  left  on  the  filter 
was  of  a  yellow-white  colour,  but  after  repeated  treatment 
with  alcohol  became  quite  white,  and  lost  all  of  the  gummy 
or  thick  oily  substance  at  first  adhering  to  it. 

Its  analysis  showed  that  it  had  been  formed  by  the 
union,  not  of  two,  but  of  one  molecule  of  urea,  with  one 
of  acrolein,  a  molecule  of  water  being  eliminated,  and  the 
resulting  compound  having  the  formula  C4H6N20  or 
CO(NH)2C3H4. 

Found.  Theory. 

Carbon .  49-01  48-98 

Hydrogen  ..  ..  6-3  6-12 

Not  only  as  originally  prepared  by  repeated  purification 
with  alcohol,  but  also  after  treatment  with  carbon  disul¬ 
phide,  chloroform,  and  ether,  in  all  of  which  it  is  only 
slightly  soluble,  every  attempt  to  obtain  it  in  a  crystal¬ 
lised  condition  was  unsuccessful.  It  did  not  melt  nor 
sublime,  and  when  strongly  heated  underwent  decomposi¬ 
tion.  It  is  readily  attraded  by  nitric  acid,  but  the  products 
of  the  decomposition  were  not  studied.  From  its  solution 
in  alcohol  no  precipitate  was  obtained  on  the  addition  of 
bromine.  On  treatment  with  hydrochloric,  tartaric,  and 
acetic  acids  no  salts  were  formed. 

The  alcoholic  extracts  were  colledted,  and  yielded,  after  1 


successive  solutions  in  alcohol  and  precipitation  with 
water,  a  white  substance  similar  to  that  above  described, 
and  having  a  melting-point  of  185°.  Since  sufficient  of 
this  material  could  not  be  obtained  to  admit  of  its  satis¬ 
factory  purification  and  analysis,  a  much  larger  amount  of 
urea  in  alcoholic  solution  than  that  used  in  the  foregoing 
experiments  (40  grms.)  was  treated  with  acrolein  in  suc¬ 
cessive  portions  in  a  closed  vessel,  until  after  long- 
continued  warming  the  odour  of  acrolein  ceased  to  dis¬ 
appear.  In  this  case,  unlike  the  foregoing,  no  precipitate 
was  formed,  nor  did  any  take  place  until  after  the  addition 
of  water,  when  a  very  abundant  white  amorphous  substance 
was  thrown  down.  This  was  boiled  with  alcohol  a  great 
many  times,  each  extract  affording  a  white  precipitate 
when  diluted  with  water,  and  the  portion  of  pure  material 
obtained  eventually  was  not  more  than  that  procured  in 
the  first  instance,  when  but  a  small  amount  of  urea  was 
used  and  the  acrolein  was  not  added  in  excess.  The 
composition  of  the  substance  thus  obtained  was — 
CO.(NH)2.C3H4, 

and  it  was  identical  in  all  respeffs  with  the  substance 
formed  in  the  first  case.  From  the  alcoholic  extracts  no 
other  substance  could  be  obtained,  and  the  explanation  of 
the  small  yield  of  the  pure  acrolein-urea  in  the  second 
case  was  eventually  found  to  be  due  to  the  presence  of  the 
oily  or  gummy  substance  formed  as  a  by-produCt.  The 
amount  of  this  by-produCt  was  apparently  much  greater 
in  the  second  case,  and  explained  the  non-precipitation  of 
the  acrolein-urea  until  after  the  addition  of  water  to  the 
original  solution  of  the  urea  in  alcohol.  And  the  tenacity 
with  which  it  adhered  to  the  acrolein-urea  on  precipitation 
with  water,  and  carried  it  into  solution  again  on  each 
successive  boiling  with  alcohol,  explains  the  very  small 
eventual  yield  of  the  pure  material.  It  was  also  due  to 
the  small  adherent  traces  of  this  oil  that  the  second  body, 
the  one  soluble  in  alcohol,  had  a  melting-point  of  185°, 
and  was  supposed  to  be  something  else  than  the  acrolein- 
urea. 

The  presence  of  this  oil,  which  I  was  unable  to  isolate, 
explains  all  the  above  difficulties  and  the  erroneous  results 
obtained  by  Schiff.  In  conclusion  it  may  be  safely  stated 
that,  besides  the  small  amount  of  this  oily  by-produdt,  the 
only  compound  formed  by  the  adtion  of  acrolein  on  urea 
was  that  containing  the  residue  from  one  molecule  of  urea, 
the  compound  CO.(NH)2.C3H4.— Journ.  Am.  Chem.  Soc. 


ANALYSIS  OF  DRINKING-WATER  FOR 
AMMONIA* 

By  Dr.  G.  GORE,  F.R.S. 


i.  The  objedt  of  this  research  was  to  render  clear,  by 
means  of  experiment,  several  points  in  the  analysis  of 
drinking-water.  The  water  employed  in  the  experiments 
was  ordinary  potable  water  of  average  quality,  such  as  is 
usually  supplied  by  the  Birmingham  Corporation  Water 
Department.  An  analysis  of  it  was  made  to  determine 
the  amount  of  organic  matter  in  it,  according  to  the 
method  employed  by  Wanklyn  and  Chapman,!  and  the 
quantities  of  ammonia  obtained  were,  “  free  ”  0-026,  and 
“  albumenoid  ”  0-138  milligramme  per  litre  or  parts  per 
million.  (In  each  of  the  experiments  of  distillation  de¬ 
scribed  in  this  paper,  small  cubes  of  hard  and  highly- 
purified  gas-carbon,  of  close  texture,  and  previously 
ignited,  were  added  to  the  water  to  prevent  “  bumping  ” 
during  the  process  of  boiling,  and  were  found  very  effi¬ 
cacious  and  durable). 

2.  As  the  ammonia,  termed  “  free  ”  in  the  above  process, 
was  obtained  by  distilling  the  water  after  addition  of  car¬ 
bonate  of  sodium,  I  distilled  half  a  litre  of  the  sample 
without  such  addition  until  fifty  cubic  centimetres  had 

*  Read  before  the  Birmingham  Philosophical  Society,  June,  1884. 

i  See  “  Water  Analysis,”  5th  edition,  chapter  IV. 
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passed  over.  I  then  added  2-o  c.c.  of  sensitive  “  Nessler’s 
reagent  ”  to  the  distillate,  and  stood  the  mixture  twelve 
hours  ;  only  a  mere  trace  of  opacity  or  deposit  occurred, 
showing  that  only  a  trace,  not  exceeding  0-002  m.grm.  of 
ammonia,  had  distilled  over. 

3.  To  determine  whether,  if  present  in  small  quantity, 
ammonia  uncombined  with  acids  would  come  over  freely 
in  the  first  part  of  the  distillate,  I  added  to  half  a  litre  of 
the  sample  of  water  aqueous  ammonia  containing  0-5 
m.grm.  of  absolute  ammonia  (H3N),  and  distilled  over  25 
c.c.,  and  found  in  the  distillate  o'n  m.grm.  of  ammonia, 
showing  that  about  two-tenths  of  the  total  amount  of 
ammonia  added  had  come  over  in  the  first  one-twentieth 
part  of  the  water.  I  also  added  to  another  half  litre  of 
the  sample  0-05  m.grm.  of  ammonia,  and  distilled  over  25 
c.c.  and  tested  ;  the  distillate  contained  o-oig  m.grm.  of 
ammonia,  showing  that  with  the  more  dilute  solution 
about  four-tenths  of  the  ammonia  had  come  over  in  the 
same  proportionate  amount  of  the  water.  I  conclude, 
therefore,  that  if  the  water  contains  free  ammonia  (i.e., 
uncombined  with  an  acid),  a  large  portion  of  it  comes  over 
in  the  first  one-twentieth  part  distilled,  especially  with 
very  weak  solutions,  and  that  one  part  of  free  ammonia  in 
ten  million  parts  of  water  (and  probably  in  100  million 
parts)  may  be  readily  found  by  such  means. 

4.  To  determinate  whether  carbonate  of  ammonia,  if 
present  in  the  water  in  minute  quantity,  would  yield  free 
ammonia  by  simple  distillation,  I  added  to  half  a  litre  of 
the  sample  of  water  o-xo  m.grm.  of  transparent  carbonate 
of  ammonia  (  =  0'02$8  m.grm.  of  absolute  ammonia),  and 
distilled  over  25  c.c.  and  tested  ;  the  distillate  contained 
about  o-oig  m.grm.  of  ammonia,  or  about  two-thirds  of 
the  total  amount  added. 

5.  I  also  took  half  a  litre  of  the  original  sample,  dis¬ 
tilled  over  25  c.c.,  added  Nessler’s  reagent,  and  stood  six 
hours  ;  scarcely  a  trace  of  ammonia  was  found.  Mean¬ 
while  I  added  4-0  c.c.  of  a  solution  of  sal-ammoniac  in 
perfectly  pure  water  (see  paragraph  7),  containing 
exactly  o’oi  m.grm.  of  ammonia  per  c.c.,  and  distilled  over 
25  c.c.  and  tested ;  found  0-024  m.grm.  of  ammonia,  or 
about  three-fifths  of  the  total  amount  added.  Half  a  litre 
of  the  sample,  to  which  had  been  added  o'lo  m.grm.  of 
sulphate  of  ammonium  (  =  0-02575  m-grm.  of  ammonia), 
was  ftreated  in  an  exa<5tly  similar  way,  and  gave  0-0125 
m.grm.  of  ammonia,  or  about  one-half  the  total  amount 
added.  And  half  a  litre  to  which  I  had  added  o'io  m-grm. 
of  phosphate  of  ammonium  ( =  0-02568  m.grms.  of  ammonia) 
gave  by  the  same  process  o'Oi20  m.grm.  of  ammonia, 
or  half  of  the  total  amount  added.  The  following  table 
shows  these  results  more  clearly  : — 


M.grms.  of  abso 

1- 

M.grms.  of  am. 

Fradtnl.  part 

lute  ammonia 

distilled 

of  total  am. 

added. 

over. 

added. 

°'5 

as  aqueous. 

am.  gave  o- 1 1 

=  0-2 

0-05 

as  „ 

,,  o-oig 

=  0-4 

0-028 

as  carb.  ammonm.  ,,  o-oig 

=  066 

0*04 

as  chloride 

„  „  0-024 

=  o-6 

0-02575 

as  sulphate 

„  „  0-0125 

=  0-5 

0-02568 

as  phos. 

,,  „  0-0120 

=  0-5 

6.  The  liberation  of  ammonia  from  these  salts  cannot 
be  explained  upon  the  assumption  that  the  water  con¬ 
tained  in  solution  a  small  amount  of  alkaline  carbonate,  or 
of  free  alkali,  because  if  such  had  been  present  the  water 
would  have  yielded  its  ammonia  by  simple  distillation 
without  requiring  a  previous  addition- of  carbonate  of 
sodium  (see  paragraphs  1  and  2).  It  follows  also  from 
these  results  that  any  ammonia  which  comes  over  by 
simple  distillation  of  such  water  may  be  derived  either 
from  ammonia  or  ammoniacal  salts  dissolved  in  the  water. 

7.  To  determine  whether  the  ammoniacal  salts  added  to 
the  water  were  dissociated  by  the  heat,  I  took  some  ordi¬ 
nary  distilled  water  which  I  knew  contained  traces  of 
ammonia,  added  a  few  drops  of  “  pure  ”  sulphuric  acid  to 
it,  and  distilled  over  a  considerable  quantity,  which  on 


testing  I  found  perfectly  free  from  ammonia.*  To  one- 
fourth3  of  a  litre  of  this  pure  water  in  a  retort  I  added  0-05 
m.grm.  of  sulphate  of  ammonium  (  =  0-01287  m.grm.  of 
ammonia),  and  distilled  over  25  c.c,  and  tested  it  with  one 
i-o  c.c.  of  Nessler’s  reagent;  it  gave  o-oog  m.grm.  of 
ammonia,  or  nearly  three-fourths  of  the  total  amount 
added.  I  conclude  from  this  result  that  the  ammoniacal 
salt  in  this  case  was  dissociated. 

8.  I  subsequently  found  some  compounds  containing 
ammonia,  the  aqueous  solutions  of  which  did  not  yield 
ammonia  by  simple  distillation.  A  solution  of  chloride  of 
aluminium  in  pure  water  gave  on  distillation  not  a  trace 
of  ammonia,  but  on  distilling  it  after  addition  of  pure  car¬ 
bonate  of  sodium  it  yielded  ammonia  freely.  Also  a 
solution  of  sulphate  of  aluminium,  or  of  purified  potash- 
alum,  yielded  mo  ammonia  on  distillation,  but  gave  it 
freely  by  distillation  after  addition  of  a  solution  of  potash 
(quite  free  from  ammonia),  added  in  sufficient  quantity  to 
re-dissolve  all  the  precipitate.  In  the  “  pure  ”  hydrochloric 
and  sulphuric  acids  of  commerce,  especially  the  latter,  I 
also  found  ammonia  freely,  and  it  was  not  removed  from 
the  former  acid  by  distillation  with  a  small  quantity,  either 
of  sulphuric  acid  or  ignited  alumina.  As  drinking-water 
does  not  often  contain  soluble  salts  of  alumina  it  follows 
from  the  various  results  obtained  that  a  more  corredt  way 
of  ascertaining  if  “free”  and  “saline”  ammonia  is  in  it, 
is  by  distilling  a  portion  of  the  water  alone. 

g.  As  I  found  after  various  trials  that  chloride  or  sul¬ 
phate  of  aluminium,  or  potassic  alum,  perfectly  free  from 
ammonia,  was  not  readily  obtainable  by  purchase,  I  made 
a  nearly  saturated  solution  of  crystallised  potash-alum,  by 
dissolving  5  grains  of  it  in  60  grains  of  water  free  from 
ammonia,  the  mixture  occupying  65  c.c.,  and  determined 
the  amount  of  ammonia  in  it  by  distilling  10  c.c.  of  this 
solution  with  10  c.c.  of  a  saturated  solution  of  ammonia, 
some  free  sodic  carbonate,  and  30  c.c.  of  pure  water,  until 
25  c.c  had  passed  over.  The  10  c.c.  yielded  o' 25  m.grm. 
of  ammonia,  or  0-325  part  ammonia  per  one  million  parts 
of  the  alum. 

10.  As  ammoniacal  salts,  whether  neutral  or  alkaline, 
when  dissolved  in  water,  yielded  a  large  proportion  of 
their  ammonia  by  simple  distillation,  and  as  the  sample  of 
drinking-water  gave  scarcely  a  trace  of  ammonia  by  sueh 
treatment,  it  appears  that  the  drinking-water  did  not  con¬ 
tain  either  ammonia  or  ammoniacal  salts,  and  that  the 
ammonia  liberated  from  such  water  by  distillation  with 
carbonate  of  sodium  was  probably  due  to  the  adtion  of  the 
alkaline  carbonate  either  upon  nitrogenous  organic  matter 
or  upon  double  salts  of  ammonia  and  alumina;  as,  how¬ 
ever,  a  trace  of  alum  made  the  water  cloudy,  that  substance 
was  not  present.  The  ammonia,  therefore,  obtained  by 
distilling  ordinary  drinking-water  with  carbonate  of  sodium 
is  not  necessarily  either  “free”  or  “saline,”  but  may  be 
of  the  kind  termed  “  albumenoid.” 

11.  To  ascertain  how  much  of  the  ammonia  of  neutral 
ammoniacal  salts  which  might  be  contained  in  drinking- 
water  would  be  obtained  by  distillation  with  carbonate  of 
sodium,  as  in  the  process  described  in  “  Water  Analysis,” 

I  added  i-o  m.grm.  of  chloride  of  ammonium  (  =  0-648 
m.grms.  of  ammonia)  to  one  litre  of  the  same. sample  of 
water,  then  added  10  c.c.  of  a  saturated  solution  of  car¬ 
bonate  of  sodium,  perfectly  free  from  ammonia,  to  half  a 
litre  of  the  mixture  in  ,a  retort,  and  distilled  over  50  c.c. 
and  tested  it.  The  distillate  contained  0-25  m.grm.  of 
ammonia,  to  which  if  one-third  be  added  as'diredted  in  the 
book  referred  tof  the  result  equals  0-666  m.grm.  of  ammo¬ 
nia  per  litre ;  =0-648  m.grm.  from  the  sal-ammoniac,  and 
0-026  m.grm.  (see  paragraph  1)  from  the  adtion  of  the 
alkaline  carbonate  upon  nitrogenous  matter.  From  this 
result  it  appeats  that  two-thirds  of  what  may  be  termed 
the  “  saline  ”  ammonia  came  over  in  the  first  tenth  part 
of  the  distillate,  as  in  the  experiment  where  no  alkaline 

*  Water  prepared  in  this  way  was  employed  for  making  all  the 
comparison  tests  liquid  used  in  this  investigation. 

t  I  have  generally  found  one-third  too  large  a  proportion  to  be 
added  ;  I  have  also  found  the  proportion  variable. 
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carbonate  was  added  (see  paragraph  5).  I  further  con¬ 
tinued  the  distillation,  throwing  away  the  next  150  c.c.  of 
distillate ;  then  added  50  c.c.  of  a  solution  composed  of 
4  grammes  of  crystals  of  permanganate  of  potassium  and 
100  grammes  of  pure  hydrate  of  potash,  dissolved  in  pure 
water  to  form  500  c.c.  by  measure,  the  solution  being  per¬ 
fectly  free  from  ammonia,  and  distilled  over  three  succes¬ 
sive  50  c.c.  and  tested  them;  they  yielded  0*083  m.grm. 
of  ammonia,  or  0*166  m.grm.  per  litre.  The  amount  of 
ammonia  obtained  from  the  same  sample  by  means  of 
alkaline  permanganate  without  addition  of  chloride  of 
ammonium  was  0*138  m.grm.  per  litre,  as  stated  above. 

12.  To  ascertain  whether  the  amount  of  ammonia 
yielded  by  distillation  of  the  ordinary  water  with  the  alka¬ 
line  solution  of  permanganate  only  was  less  than  the 
united  amounts  obtained  by  distillation  with  the  carbonate 
and  that  solution  in  succession,  I  distilled  half  a  litre  of 
the  sample  with  the  permanganate  only,  and  obtained 
exactly  the  same  amount,  viz.,  0*164  m.grm.  of  ammonia 
per  litre,  as  the  united  amounts  obtained  by  distillation 
with  the  two  substances  (see  paragraph  1).  I  also  distilled 
a  third  similar  quantity  with  the  carbonate  and  perman¬ 
ganate  solutions  mixed  together,  and  obtained  nearly  the 
same  total  amount  of  ammonia,  viz.,  0*156  m.grm.  per 
litre.  These  and  the  previous  results  show  that  the  car¬ 
bonate  of  sodium  may  be  dispensed  with. 

13.  To  determine  whether  the  amount  of  ammonia 
obtained  by  distillation  of  the  water  with  the  caustic 
potash  and  permanganate  of  potassium  solutions  mixed 
together  beforehand  was  less  than  if  the  potassic  hydrate 
was  used  first,  I  took  half  a  litre  of  the  water,  distilled  50 
c.c.,  then  added  the  10  c.c.  of  carbonate  of  sodium  solution, 
and  distilled  over  150  c.c.,  then  added  a  solution  (per¬ 
fectly  free  from  ammonia)  of  10  grammes  of  pure  hydrate 
of  potassium  in  50  c.c.  of  pure  water  to  the  residue  in  the 
retort,  and  distilled  over  three  successive  50  c.c. ;  the  two 
first  of  these  gave  a  total  of  0  028  m.grm.  of  ammonia  per 
litre,  and  the  third  gave  none.  I  now  added  0*4  gramme 
of  crystals  of  the  permanganate,  and  distilled  over  three 
more  50  c.c.  They  gave  respectively,  after  correction  for 
a  trace  of  ammonia  contained  in  the  permanganate,  0*146, 
0012,  and  0*016  m.grm.  of  ammonia  per  litre.  Re¬ 
jecting  the  last  of  these  because  the  liquid  had  become 
concentrated,  the  total  amount  of  ammonia  yielded  by  the 
potash  and  permanganate  when  separate  was  0*186  m.grm. 
per  litre,  whilst  it  was  only  0*138  m.grm.  when  those  sub¬ 
stances  were  mixed  (see  paragraph  1).  This  result  shows 
that  the  mixture  of  those  substances  at  the  outset 
diminished  their  united  yield  of  ammonia. 

14.  To  ascertain  whether  the  permanganate,  in  the 
state  in  which  it  was  purchased,  was  free  from  ammonia, 
I  added  some  to  a  solution  of  pure  potassic  hydrate,  and 
distilled  over  25  cc.  The  amount  of  ammonia  found  was 
about  o*oi  m.grm.  in  0*4  gramme  of  the  salt. 

15.  In  order  to  ascertain  whether  the  method  of  ana¬ 
lysing  potable  water  by  distilling  it  with  carbonate  of 
sodium  and  alkaline  permanganate  of  potassium  in  suc¬ 
cession  converts  into  ammonia  any  portion  of  the  urea 
which  may  be  in  the  water,  I  dissolved  0*5  m.grm.  of  colour¬ 
less,  odourless,  and  dry  crystals  of  urea  (  =  0*283  m.grm.  of 
ammonia)  in  half  a  litre  of  water,  and  distilled  it  with 
those  substances  in  the  usual  manner,  and  obtained  the 
following  amounts  of  ammonia: — With  carbonate  of 
sodium,  0*0214  m.grm.  per  litre;  with  alkaline  permangan¬ 
ate,  0*16401. gm.  per  litre,  =  total  0*185  m.gm.  per  litre.  The 
urea,  therefore,  did  not  increase  the  amount  of  ammonia 
obtained  by  distillation  with  carbonate  of  sodium.  I  also 
distilled  a  second  half  litre  containing  the  same  amount  of 
urea,  with  the  solution  of  alkaline  permanganate  only,  and 
obtained  3*200  m.grm.  of  ammonia  per  litre.  And  I  further 
distilled  a  third  half  litre  of  the  same  mixture  of  urea  and 
water  with  the  carbonate  and  alkaline  permanganate 
solutions  mixed  together,  and  obtained  0*196  m.grm.  of 
ammonia  per  litre.  As  the  same  sample  of  water  without 
the  addition  of  urea,  djstilled  in  the  usual  way,  gave 
0*026  m  grm.  of  ammonia  per  litre,  by  distillation  with  the 


carbonate,  and  0*138  m.grm.  with  the  alkaline  perman¬ 
ganate,  equal  to  a  total  of  o*i64  m.gm.  per  litre,  the  addition 
of  the  urea  increased  the  total  amount  of  ammonia  from 
0*164  m.grm.  to  0*185  m.grm.  per  litre,  or  about  1-13*5  part  °f 
the  total  quantity  ot  ammonia  which  the  urea  was  capable 
of  forming.  If,  therefore,  ordinary  drinking  water  con¬ 
tains  0*5  m.grm.  of  urea  per  litre,  and  is  analysed  by  the 
process  referred  to,  a  small  portion  of  the  urea  is  converted 
into  ammonia. 

16.  To  ascertain  whether  a  small  quantity  of  urea  in 
drinking-water  is  more  completely  converted  into  ammonia 
by  distilling  the  water  with  the  caustic  potash  and  per¬ 
manganate  solutions  separately  than  with  them  mixed 
together,  I  took  half  a  litre  of  the  water  containing  the 
same  proportion  of  urea,  distilled  over  50  c.c.,  then  added 
10  c.c.  of  the  carbonate  of  sodium  solution  and  distilled 
over  100  c.c.  Next  added  50  c.c.  of  pure  water,  containing 
10  grammes  of  pure  potash,  free  from  ammonia,  distilled 
over  three  successive  portions  of  50  c.c.  each,  and  obtained 
a  total  of  o*ii6  m.grm.  of  ammonia  per  litre.  I  then  added 
0*4  gramme  of  crystals  of  permanganate  of  potassium,  and 
distilled  over  three  more  volumes  of  50  c.c.  each,  and  after 
correction  for  the  small  amount  of  ammonia  in  the  per¬ 
manganate,  obtained  0*206  m.grm.  of  ammonia  per  litre. 
The  total  amount  of  ammonia  obtained  by  distillation 
with  the  potash  and  permanganate  separately  was  there- 
fore  =  o*322  m.grm.  per  litre,  and  included  more  than  one- 
third  of  the  total  amount  of  ammonia  which  the  urea  was 
capable  of  yielding,  whilst  in  the  previous  experiment 
with  them  mixed  together  it  was  only  0*185  m.grm.  per 
litre,  and  included  only  about  1-13*5  part  of  the  amount 
of  ammonia  the  urea  was  capable  of  forming.  Neither  of 
these  methods,  therefore,  shows  the  amount  of  urea  in 
drinking-water. 

17.  By  distilling  over  a  further  portion  of  50  c.c.,  and 
two  portions  of  25  c.c.  each,  until  the  residue  in  the  retort 
was  only  semi-fluid,  0*036,  0*160,  and  0*200  m.grm.  =  a 
total  of  o*3g6  m.gm.  of  additional  ammonia  per  litre  was 
obtained,  shewing  that  a  further  amount  of  nitrogenous 
matter  (besides  that  due  in  the  present  case  to  the  portion 
of  urea  still  undecomposed)  remained  in  the  water  after 
stopping  the  distillation  at  the  usual  period  in  the  process 
referred  to. 

18.  I  also  took  one-fourth  of  a  litre  of  the  same  sample 
of  water,  added  to  it  25  c.c.  of  a  solution,  perfectly  free 
from  ammonia,  of  100  grammes  of  pure  potash  in  500 
grammes  of  pure  water,  and  distilled  over  five  successive 
portions  of  50  c.c.  each,  and  tested  them.  The  first  50 
c.c.  gave  0*144  m.grm.  of  ammonia  per  litre,  the  second  gave 
about  0*002,  and  the  others  none.  I  then  transferred,  by 
the  aid  of  some  pure  water,  the  semi-fluid  residue  to  a 
small  tube  retort  of  the  annexed  form,  of  thick  refractory 


glass,  and  evaporated  it  to  perfect  dryness,  and  heated  it 
partly  to  redness ;  the  tube  then  cracked.  The  distillate 
thus  obtained  gave  about  0*32  m.grm.  of  ammonia  per  litre 
of  the  water,  but  the  exact  amount  could  not  be  deter¬ 
mined  because  the  colour  produced  on  adding  the  test 
was  a  clear  golden-yellow  like  that  yielded  by  dilute 
aqueous  methylamin.  The  total  amount  of  “  albu- 
menoid  ”  ammonia  therefore  obtained  was  about  0  466 
m.grm.  per  litre,  or  0*146  by  distillation  and  0*32  by  igni¬ 
tion,  whilst  by  the  ordinary  process  of  distillation  only, 
as  recommended  in  “  Water  Analysis,”  it  was  0*164  m.grm. 
(see  paragraph  1),  or  about  one-third  of  that  amount. 

19.  Although  ignition  greatly  increased  the  yield  of 
ammonia,  it  does  not  prove  that  the  water  was  propor¬ 
tionately  unwholesome.  The  nitrogenous  compounds  in 
river  water  are  derived  not  only  from  animal  substances 
but  also  from  vegetable  ones,  such  as  vegetable  albumen, 
i  legumin,  casein,  gluten,  a  great  number  of  vegetable  bases 
and  bitter  extracts,  the  green  colouring-matter  of  leaves, 
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alkaloidal  principles,  &c.,  extracted  or  otherwise  derived 
from  living  and  dead  plants  of  many  kinds  by  the  influence 
of  rain,  streams,  and  rivers  ;  various  observers  have  also 
found  considerable  quantities  of  “  free  ”  and  “  albu- 
menoid  ”  ammonia  in  rain-water  collected  in  the  atmo¬ 
sphere  of  the  open  country  (see  Dr.  Angus  Smith  on 
“  Air  and  Rain,”  pp.  235—286,  &c.)  Many  different 
kinds  of  plants  also  when  soaked  in  water  yield  a  more 
or  less  different  kind  of  nitrogenous  organic  matter. 
The  ammonia,  therefore,  obtained  from  river-water,  both 
by  distillation  with  alkalies  and  by  ignition  of  its  residue, 
is  probably  derived  from  a  considerable  number  and 
variety  of  nitrogenous  compounds,  some  being  noxious 
and  others  not  so.  As  it  is  not  yet  clearly  known  which 
of  these  nitrogenous  substances,  especially  when  in  such 
minute  proportions,  are  unhealthful  and  which  are  not, 
it  is  probable  that  the  albumenoid  ammonia  obtained  by 
distillation  with  a  strongly  alkaline  solution  of  perman¬ 
ganate,  or  the  “organic  nitrogen”  obtained  by  a  com¬ 
bustion  analysis,  affords  a  very  inaccurate  estimate  of 
the  unwholesomeness  of  water,  because  it  is  derived  from 
and  represents  the  harmless  as  well  as  the  noxious 
nitrogenous  ingredients.  As  also  “  albumenoid  ammonia  ” 
and  “  organic  nitrogen  ”  are  continually  being  carried  to 
the  earth  by  rain,  it  is  certain  that  they  do  not  afford  a 
true  measure  of  what  is  termed  “  previous  or  recent 
sewage  contamination.” 

20.  The  sample  of  water  operated  upon  in  all  these 
experiments  was  of  a  greenish  colour  when  viewed  through 
a  depth  of  it  equal  to  one  metre.  The  colour  was  not  due 
to  salts  of  iron,  but  to  vegetable  matter;  it  was  not 
affected  by  a  drop  of  sulphide  of  ammonium,  nor  diminished 
by  filtration,  nor  by  addition  of  carbonate  of  sodium  (which 
produced  a  cloud),  and  filtration,  even  if  warmed  or  boiled 
after  addition  of  that  salt ;  but  by  adding  a  little  alum 
(which  also  produced  a  cloud),  and  then  filtering,  the 
green  colour  was  almost  entirely  removed.  To  ascertain, 
therefore,  approximately,  how  much  of  the  “  albumenoid  ” 
ammonia  capable  of  being  obtained  from  the  water  was 
due  to  the  green  vegetable  matter,  I  added  5  c.c.  of  a  strong 
solution  of  chloride  of  aluminium  to  a  litre  of  the  water, 
then  added  20  c.c.  of  the  saturated  solution  of  carbonate 
of  sodium,  allowed  the  precipitate  to  subside,  and  put 
half  a  litre  of  the  perfectly  clear  liquid  into  the  retort,  and 
distilled  it  in  the  usual  manner.  The  200  c.c.  of  distillate 
obtained  with  the  carbonate  of  sodium  was  disregarded, 
because  the  chloride  of  aluminium  was  found  to  contain  a 
small  quantity  of  ammonia  (see  paragraph  8).  The  dis¬ 
tillate  obtained  with  alkaline  permanganate  yielded  0-067 
m.grm.  of  ammonia  per  litre  of  the  water,  or  about  one-half 
of  that  obtained  when  the  green  colouring  matter  was  not 
previously  removed  (see  paragraph  1).  This  diminution 
was  not  due  to  the  alumina  salt  uniting  with  a  salt  of 
ammonia,  because  there  was  but  little,  if  any,  of  the  latter 
substance  in  the  water  (see  paragraph  10).  In  conse¬ 
quence  of  these  results  I  propose  this  method  of  using  a 
salt  of  alumina  in  connection  with  Nessler’s  reagent  as  a 
means  of  determining  approximately  the  amount  of 
“  albumenoid  ”  ammonia  derivable  from  the  green  vege¬ 
table  colouring  matter  contained  in  samples  of  drinking- 
water. 

21.  After  all  liberation  of  ammonia  by  the  alkaline  per¬ 
manganate  in  the  foregoing  experiment  had  ceased,  the 
distillation  was  continued  until  the  residue  was  of  small 
bulk;  the  last  25  c.c.  of  distillate  yielded  0-03  m.grm.  of 
ammonia  or  0-06  m.grm.  per  litre.  The  residue  was  then 
washed  by  the  aid  of  pure  water  into  a  small  glass  bulb, 
distilled  to  dryness,  and  heated  to  redness ;  by  these 
means  o-o8  m.grm.  more  of  ammonia  per  litre  was 
obtained.  The  total  yield  of  ammonia,  therefore,  by 
distillation  and  ignition  with  the  alkaline  permanganate, 
after  precipitation  of  the  green  matter,  was  0-207  m.grm. 
per  litre  (or  0-067  by  distillation,  and  0-14  by  ignition), 
whilst  in  the  immediately  preceding  experiment  with 
caustic  potash  solution  (see  paragraph  18),  and  without 
previous  precipitation  of  the  vegetable  colouring  matter, 
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it  was  0-466  m.grm.  per  litre,  or  0-146  by  distillation  and 
0-32  by  ignition.  In  each  case  aiso,  whether  the  colour¬ 
ing  matter  was  previously  precipitated  or  not,  the  ignition 
yielded  about  twice  as  much  ammonia  as  the  distillation. 
As  a  solution  of  an  acid  salt  of  alumina  perfectly  free 
from  ammonia  was  not  readily  obtained,  I  did  not  prose¬ 
cute  this  part  of  the  investigation  farther. 

22.  In  order  to  ascertain  the  effect  on  the  yield  of 
“free”  and  “albumenoid”  ammonia  of  prolonged  heat¬ 
ing  of  the  water  previous  to  distillation,  about  two  litres 
of  ordinary  town  water  was  heated  in  a  large  carefully- 
cleaned  flask,  placed  in  a  bath  of  water  almost  at  the 
boiling  point,  a  clean  condensing  apparatus  being  fitted 
in  the  mouth  of  the  flask  to  prevent  loss  of  vapour.  Two 
experiments  were  made  ;  in  the  first  the  water  was  heated 
during  seven  hours,  and  in  the  second  during  two.  The 
following  are  the  results  expressed  in  parts  per  million  : — 

Free  ammonia.  Albumenoid  ammonia. 
Heated  for  seven  hours  . .  0-025  ..  o'i6o 

,,  two  „  ..  0-026  ..  o-i6o 

Not  previously  heated  ..  o-oio  ..  0-130 

23.  From  these  results  it  will  be  seen  that  previously 
heating  the  water  during  two  hours  increased  the  yield  of 
free  ammonia  by  simple  distillation  without  sodic  car¬ 
bonate  about  2J  times,  and  of  albumenoid  ammonia  about 
1 J  times  .  but  that  the  further  heating  of  the  water  during 
five  hours  had  scarcely  any  effect. 

24.  Every  precaution  having  been  taken  to  exclude 
extraneous  impurities  in  these  experiments,  it  is  evident 
that  the  increase  in  the  amount  of  ammonia  after  heating 
was  due  to  oxidation  of  some  of  the  organic  matter  (see 
paragraph  19).  And  as  it  was  simply  heating  the  water 
alone  for  a  longer  time  which  caused  this  result,  the 
rate  at  which  the  ordinary  process  of  distillation  is  con¬ 
ducted  must  to  some  extent  influence  the  amount  of 
ammonia  obtained.  Water  thus  treated  would  on 
analysis  appear  to  be  less  pure,  whilst  in  reality  it 
would  be  more  wholesome  on  account  of  the  oxidation 
of  some  of  its  organic  impurity. 

25.  The  effect  of  prolonged  agitation  with  air,  upon  the 
yield  of  ammonia  by  distillation  with  potassic  perman¬ 
ganate  was  also  ascertained.  About  1  litre  of  water  was 
continuously  shaken  during  five  hours  in  a  closed  bottle 
of  2J  litres  capacity,  and  a  portion  of  it  analysed ;  the 
remainder  was  then  similarly  shaken  during  a  second  five 
hours,  and  also  analysed.  The  following  amounts  of 
ammonia,  in  milligrammes  per  litre,  were  found  : — 


Water. 

Free. 

Albumenoid. 

Total. 

Not  shaken 

0-0050 

0-140 

0-145 

Shaken  five  hours  . . 

0-0050 

O  195 

0-200 

Shaken  ten  hours  . . 

O'OIOO 

0185 

OI95 

26.  Similar  and  sufficient  portions  of  the  unshaken 
water,  and  of  that  which  had  been  shaken,  were  evapor¬ 
ated  to  equally  small  bulks ;  the  former  was  slightly  the 
most  alkaline. 

27.  These  results  indicate  that,  by  the  agitation,  the 
nitrogenous  matter  in  the  water  was  so  altered  as  to  en¬ 
able  it  to  yield  considerably  more  ammonia  both  by  simple 
distillation  without  sodic  carbonate  and  by  the  perman¬ 
ganate  process.  They  also  show  that  a  sample  of  water 
which,  by  thorough  conta<5t  with  atmospheric  air,  is  pro¬ 
bably  rendered  more  fit  for  drinking,  might  by  the  per¬ 
manganate  process  be  indicated  as  being  less  pure. 

28.  In  order  to  ascertain  whether  the  growth  of  vege¬ 
table  matter  in  the  w-ater  altered  the  proportion  of  ammonia 
or  purified  the  w-ater,  another  sample  of  the  same  town 
water  was  taken,  a  portion  of  it  at  once  analysed  for  am¬ 
monia  by  the  permanganate  process,  and  the  remainder 
exposed  during  eighteen  days  in  a  very  large  closed  flask 
to  the  influence  of  sunlight,  assisted  by  occasional  gentle 
warmth,  until  the  bottom  of  the  glass  became  green  with 
vegetable  growth,  and  the  amount  of  vegetable  matter 
appeared  to  cease  increasing ;  the  amount  of  ammonia 
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in  it  was  then  determined.  The  following  are  the  re¬ 
sults  : — 

Water.  Free.  Albumenoid.  Total. 

Unexposed  ..  ..  0-020  o-iio  o-X30 

Exposed .  0-030  0-130  o-i6o 

29.  From  these  results  I  conclude  that  the  attion  of 
sunlight  and  warmth  converted  some  of  the  nitrogenous 
matter  into  such  a  state  that  it  yielded  ammonia  by  simple 
distillation  without  sodic  carbonate,  and  by  the  perman¬ 
ganate  process  ;  and  by  comparing  them  with  previous 
results,  that  the  effedt  in  this.respedt  was  exadtly  the  same 
as  that  of  heating  the  water  to  a  much  higher  temperature 
during  two  hours  ;  and  also  similar  to,  but  less  in  amount 
than,  that  of  agitating  the  water  in  contadt  with  air  during 
five  hours.  Further,  that  the  formation  of  vegetable  growth 
caused  the  water  to  appear  more  impure  when  tested  by 
the  permanganate  process,  and  that  the  nitrogen  of  the 
green  vegetable  matter  was  probably  derived  chiefly 
from  impurities  which  would  not  yield  ammonia  by  that 
process. 

Conclusions  and  Summary  of  Results.  —  Returning  to 
the  retort,  the  distillate  obtained  with  carbonate  of  sodium 
in  the  ordinary  process  of  water  analysis  for  ammonia 
and  re-distilling  it  gave  a  slightly  larger  amount  of 
free  ”  ammonia,  and,  mixing  the  alkaline  carbonate 
with  the  sample  of  water  twelve  hours  before  distilling, 
gave  a  still  larger  increase.  Permanganate  of  potassium 
solution,  to  which  had  been  added  pure  caustic  soda,  adted 
apparently  quite  as  well  as  that  to  which  had  been  added 
hydrate  of  potassium. 

Water  containing  even  a  very  small  amount  of  ammonia 
or  its  salts  yielded  much  of  its  ammonia  by  simple  distil¬ 
lation  (see  paragraphs  3  to  7),  and  did  not  require  the  aid 
of  carbonate  of  sodium  to  liberate  it  unless  salts  of 
alumina  were  present  (see  paragraphs  8,  9,  and  n).  The 
produdtion  of  ammonia  by  distillation  with  carbonate  of 
sodium  appeared  to  be  due  to  the  carbonate  adting  upon 
nitrogenous  matter  (see  paragraph  10).  Drinking  water 
distilled  with  an  alkaline  solution  of  permanganate  of 
potassium  alone  yielded  as  large  a  total  quantity  of  am¬ 
monia  as  when  previously  distilled  with  sodic  carbonate, 
or  with  a  mixture  of  that  substance  and  alkaline  perman¬ 
ganate  (see  paragraph  12).  Such  water,  distilled  first  with 
caustic  potash  and  then  with  the  permanganate  alone, 
yielded  more  ammonia  than  when  distilled  with  those  two 
substances  mixed  together  (see  paragraph  13).  Ordinary 
permanganate  of  potassium  was  found  to  contain  ammo¬ 
nia  (see  paragraph  14).  A  very  dilute  solution  of  urea  in 
the  water  was  not  converted  into  ammonia  by  distillation 
with  carbonate  of  sodium,  and  only  to  a  small  extent  by 
distillation  with  alkaline  permanganate  of  potassium,  and 
to  about  one-third  only  by  distillation,  first  with  caustic 
potash  and  then  with  permanganate  (paragraphs  15  and 
16).  The  residue  left  in  the  retort  after  the  completion 
of  the  usual  process  of  water  analysis  for  ammonia  yields 
a  large  additional  amount  of  ammonia  by  heating  to  red¬ 
ness  (paragraph  17) ;  the  usual  permanganate  process 
gave  only  about  one-third  (paragraph  18).  Previous  pre¬ 
cipitation  of  the  dissolved  green  vegetable  matter  in 
drinking  water  by  means  of  salts  of  alumina  diminished 
the  amount  of  ammonia  obtained  by  the  subsequent  dis¬ 
tillation  of  the  clear  portion  of  the  water  with  a  solution 
of  alkaline  permanganate  of  potassium,  and  may  be  em¬ 
ployed  as  a  means  of  determining  the  approximate  amount 
of  ammonia  due  to  such  vegetable  matter  (paragraph  20). 
The  effedt  of  heating  the  water  nearly  to  boiling  (para¬ 
graph  22),  or  of  exposing  it  to  sunlight  and  warmth 
(paragraph  28),  or  of  agitating  it  with  atmospheric  air 
(paragraph  25),  and  especially  the  latter,  was  to  increase 
the  proportions  both  of  free  and  albumenoid  ammonia 
yielded  by  the  permanganate  process,  and  whilst  purifying 
the  water  render  it  apparently  less  pure  according  to  this 
test. 

If  the  objedt  in  water  analysis  is  to  obtain  the  largest 
amount  of  ammonia,  if  appears  to  be  best  effedted  by 


distilling  the  water  first  with  a  solution  of  caustic  potash? 
then  adding  a  solution  of  permanganate  of  potassium, 
distilling  to  dryness,  and  igniting  the  residue  to  redness. 
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DETERMINATION  OF  POTASH. 


To  the  Editor  of  the  Chemical  Neivs. 

Sir,— A  goodly  number  of  samples  of  commercial  muriate 
and  sulphate  of  potash  come  under  my  notice,  and  recently 
a  very  serious  discrepancy  in  my  results  as  compared  with 
those  of  a  well-known  Continental  manufadturer  came  to 
light.  This  not  only  occurred  once,  but  repeatedly,  and 
strange  to  say  the  seller  was  the  lowest.  A  sample 
testing  94-01  by  seller’s  test,  95-8  and  95-9  by  mine,  was 
sent  for  control  to  a  well-known  analyst,  whose  potash 
determinations  are  a  speciality.  To  my  astonishment  he 
returned  it  as  containing  g6‘04  per  cent,  the  mean  of  two 
determinations,  and  95-87  as  that  of  a  third.  It  was  quite 
manifest  that  there  was  some  serious  error  vitiating  our 
results,  as  it  was  very  unlikely  that  a  furnaced  sulphate  of 
potash  which,  in  addition  to  the  inevitable  soda  salts  pre¬ 
sent,  always  contains  very  notable  quantities  of  sulphuric 
acid  as  bisulphate,  ferric  sulphate,  calcic  and  magnesic 
sulphate,  &c.,  would  contain  g6  per  cent  potassic  sulphate. 

I  first  of  all  examined  my  reagents.  The  bichloride  of 
platinum  evaporated  with  the  addition  of  HC1  nearly  to 
dryness,  and  alcohol  added,  remained  perfedtly  clear.  But 
on  the  addition  of  a  little  pure  sulphuric  acid  a  decided 
turbidity  appeared.  When  filtered  off,  washed  with  pla¬ 
tinum  solution,  then  with  alcohol,  it  presented  the  appear¬ 
ance  of  a  white  powder,  not  showing  any  appearance  of 
the  yellow  potash  precipitate  under  the  microscope. 

Another  experiment  was  made  in  which  the  usual  quan¬ 
tity  of  bichloride  of  platinum  for  a  determination  received 
a  few  grains  of  pure  sodium  sulphate,  and  was  then  eva¬ 
porated  on  the  water-bath,  when  a  crystalline  deposit 
gradually  separated.  This  was  washed  twice  with  pla¬ 
tinum  solution,  then  with  methylated  spirit,  precisely  as 
in  a  potash  determination,  and  dried.  It  weighed  o-2  grain, 
equal  to  071  percent  of  potassic  sulphate,  and  was  found  to 
be  calcic  sulphate.  Here  I  had  at  least  a  partial  solution  of 
the  discrepancies.  There  can  be  no  doubt  that  in  the  reco¬ 
very  of  the  platinum  precipitates  and  washings,  if  reduced 
by  alcohol  in  an  alkaline  solution  (as  is  generally  the  case), 
it  is  very  probable  that  the  separation  of  lime  in  the  after 
operations  may  be  not  quite  complete,  and  this  negledt 
may  be  aggravated  by  slight  impurities  in  the  acids  sold 
as  “  pure.” 

It  seems  to  me,  at  any  rate,  imperative  that  those  who 
make  potash  determinations  by  this  very  accurate  platinum 
method  should  satisfy  themselves  by  evaporating  a  definite 
quantity  of  their  platinum  tetrachloride  with  a  few  drops 
of  pure  sulphuric  acid,  or  sodic  sulphate,  nearly  to  dryness, 
dilute  with  alcohol,  &c.,  and  weigh  any  precipitate  thus 
obtained.  This  weight  ought  to  be  dedudted  from  that  of 
every  potash  precipitate  before  calculating  to  percentage. 

In  recovering  my  platinum  solutions  and  washings,  I 
found  it  best  to  add  a  small  quantity  of  pure  sulphuric 
acid  to  the  aqua  regia  used  for  dissolving  the  platinum, 
and,  after  evaporating  tolerably  low,  dilute  largely  with 
pure  spirits  of  wine.  After  standing  some  time,  filter 
from  the  sediment,  wash  with  alcohol,  evaporate  on  the 
water-bath,  add  a  little  nitric  acid  to  re-oxidise  any  reduced 
platinum  tetrachloride,  and  so  on. 

Using  this  purified  solution  on  a  pure  sulphate  of  pot¬ 
ash  (made  by  calcining  cream  of  tartar,  under  neutralising 
with  pure  sulphuric  acid,  filtering,  and  crystallising),  I 
obtained  99’93*per  cent  K2S04,  multiplying  the  weight  of 
the  precipitate  by  0-35687. 

Much  has  been  written  on  the  subject  of  the  determina- 
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tion  of  potash  in  sulphates,  and  in  order  to  convert  the 
sulphate  of  potash  into  muriate  the  addition  of  chloride 
of  sodium  has  even  been  recommended.  I  have  never 
viewed  this  proposal  with  favour,  introducing  as  it  does  a 
comparatively  large  quantity  of  fixed  salts  which  have  to 
be  removed  in  solution  in  a  small  amount  of  solvent,  in 
addition  to  the  other  impurities  naturally  present.  My 
personal  experience  of  it  has  quite  corroborated  my  pre¬ 
possessions,  and,  further,  I  have  not  found  it  at  all  neces¬ 
sary  to  revert  to  this  method.  My  plan  is  to  add  a  liberal 
excess  of  pure  hydrochloric  acid  before  evaporation,  and 
a  few  drops  after.  As  compared  with  the  results  of  others, 
mine  have  not  certainly  come  out  too  low. — I  am,  &c., 

Kalium. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwis 
expressed. 


Comptes  Rendus  Hebdomadaires  des  Seances, de  V Academic 

des  Sciences.  Vol.  xcix.,  No.  12,  September  22,  1884. 

General  Progress  oi  Vegetationin  Annual  Plants  : 
Amaranthaceae. — MM.  Berthelot  and  Andre. — The  rela¬ 
tive  and  absolute  preponderance  of  lignine  is  shown  more 
and  more  as  vegetation  increases,  just  as  in  borage.  The 
soluble  matters  increase  less  rapidly,  their  proportion 
falling  from  equality  to  one-seventh.  The  albumenoids 
increase  also  in  absolute  weight,  but  their  relative  propor¬ 
tion  reaches  its  maximum  at  the  beginning  of  the  time  of 
flowering,  and  then  diminishes  greatly.  The  salts  of 
potash  which  represent  the  organic  acids  and  nitric  acid, 
and  consequently  the  phenomena  of  oxidation,  increase 
continually  in  absolute  weight.  Their  relative  maximum 
coincides  with  that  of  the  soluble  principles  and  the  albu¬ 
menoids  at  the  beginning  of  inflorescence. 


Bulletin  de  la  Societe  Cliimique  de  Pans. 

Vol.  xlii.,  No.  3,  August  5,  18S4. 

Action  of  Phosphorus  Perchloride  upon  the 
Aromatic  Ethers. — A.  Colson. — Not  adapted  for  abstrac¬ 
tion. 

On  Various  Colloids.-E.  Grimaux. — The  author’s 
researches  extend  to  Schweitzer’s  liquid,  the  condensed 
pyruvic  ureides,  the  amido-aspartic  colloid,  and  soluble 
silica. 

On  Prophenyl-glycolic  Acid. — C.  A.  Lobry  de  Bruyn. 
—This  acid  consists  of  CH2CH  =  CHCHOH.COOH. 

Action  of  Hydrocyanic  Acid  and  Dilute  Sulphuric 
Acid  upon  Aldol. — C.  A.  Lobry  de  Bruyn. — The  pro- 
dudt  obtained  is  cyanhydrine,  formed  of  two  mols.  of  aldol 
and  1  mol.  of  hydrocyanic  acid. 

Detection  of  Coal-Tar  Products  in  Wines  by  means 
of  Amylic  Alcohol  and  Ammonia. — M.  Jay. — The 
author  adds  to  100  c.c.  of  the  suspeCted  wine  2  or  3  c.c.  of 
ammonia,  and  then  3  to  4  c.c.  of  amylic  alcohol.  After 
shaking  up  the  amylic  alcohol  floats  on  the  top,  taking  a 
rose  colour  more  or  less  distindt  if  a  foreign  colouring 
matter  is  present.  If  the  colour  is  indistinct  the  amylic 
alcohol  is  decanted  off,  and  evaporated  in  contadl  with  a 
small  piece  of  white  silk,  which  takes  up  the  colour. 

Action  of  Tellurous  and  Telluric  Acids  upon  the 
Paratungstates. — D.  Klein. — Theadtion  of  tellurous  acid 
upon  the  paratungstates  gives  rise  not  to  well  crystallised 
salts,  but  to  pulverulent  deposits  in  which  the  presence  of 
tellurous  and  telluric  acids  seems  marked.  By  the  adtion 
of  telluric  acid  there  is  produced  a  crystalline  compound 
containing  potassium  and  the  tungstic  and  telluric  acids. 
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Substance  Employed  in  Spain  for  Colouring  Wines 
(Tintura  por  los  Vinos).  — M.  Jay. — This  colour  is  com¬ 
posed  of  Biebrich  red,  a  smaller  quantity  of  a  red  of  the 
rosaniline  group,  and  arsenious  acid  to  the  extent  of  i‘62 
per  cent ! 

Action  of  Benzoyl  Chloride  upon  Isodurol  in 
Presence  of  Aluminium  Chloride. — MM.  Essner  and 
Gossin. — The  principal  produdt  obtained  is  benzoyl- 
isodurol. 

Potassium  and  Barium  Glyoxal  Bisulphites. — M. 
de  Forcrand. — Not  adapted  for  useful  abridgment. 

Decomposition  of  Pyridic  Ammonium  Iodides  by 
the  Alkalies. — Oechsner  de  Coninck. — The  author  has 
studied  certain  new  colouring-matters  resulting  from  this 
reaction,  derived  from  /3-lutidine,  from  a  and  /3-collidine 
(obtained  from  brucine  and  cinchonine),  from  a-picoline 
and  y-lutidine  (of  coal  tar). 


Bulletin  de  la  Societe  d’ Encouragement  pour  V Industrie 
Nationale.  3e  Serie.  Tome  xi.,  June,  1884. 

Report  on  M.  Clemandot’s  Process  for  Tempering 
Steel  by  Compression. — Ad.  Carnot. — The  process  con¬ 
sists  in  heating  the  metal  to  make  it  acquire  a  sufficient 
dudtility,  and  submitting  it  during  cooling  to  very  energetic 
pressure. 

Revue  Universelle  des  Mines ,  de  la  Metallurgie,  &c., 
July  and  August,  1884. 

Analysis  of  the  Copper  Ore  of  Stolzembourg,  in 
the  Grand  Duchy  of  Luxemburg. — This  ore,  a  copper 
pyrites,  contains  28‘5  per  cent  of  copper  and  34*3  of  sul¬ 
phur,  and  is  free  from  arsenic  and  antimony. 

Cosmos  les  Mondes. 

No.  18,  August  30,  1884. 

This  issue  contains  no  chemical  matter. 

I 

No.  x,  September  ix,  1884. 

A  paragraph  here  inserted  states  that  the  poisonous 
properties  of  the  aniline  colours  do  not,  as  commonly 
supposed,  depend  on  the  presence  of  arsenical  compounds. 
According  to  MM,  Poincarre  and  Nassias,  they  are 
dangerous  even  in  a  state  of  absolute  purity.  The  least 
dangerous  of  all  is  magenta.  [This  opinion  does  not 
agree  with  the  prolonged  observations  of  Dr.  Grandhomme, 
conducted  at  the  Works  of  Meister,  Lucius,  and  Binning.] 

No.  2,  September  18,  1884. 

The  quantity  of  domestic  refuse  produced  at  Paris  is 
about  2500  cubic  metres  daily,  whilst  the  sewage  amounts 
to  300,000  metres  daily. 

Death  by  Electricity.— Dr.  Gariel  has  just  published 
in  the  Electricien  a  report  on  the  death  of  two  young  men 
who  were  killed  as  far  back  as  August  6,  1882,  by  having 
incautiously  or  accidentally  touched  with  both  hands  one 
of  the  wires  conveying  an  alternating  current  of  about 
500  volts  to  supply  12  Siemens  lamps  in  the  gardens  of 
the  Tuilleries.  The  immediate  cause  of  death  seems  to 
have  been  stoppage  of  the  aCtion  of  the  heart. 

No.  3,  September  27,  1884. 

This  number  contains  no  chemical  matter. 


Journal  de  Pharmacie  et  de  Chemie. 

Series  5,  Vol.  ix.,  May,  1884. 

Characters  distinguishing  Chloroform  and  Me¬ 
thylene  Chloride  from  a  Physiological  Point  of  View. 
— MM.  J.  Regnauld  and  Villejean. — This  paper  has  no 
chemical  bearing. 


Chemical  Notices  from  Foreign  Sources. 
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Extemporaneous  Gelatinous  Calcium  Phosphate. 
— C.  Tanret. — A  pharmaceutical  memoir. 

Powders  of  Meat. — M.  Yvon. — Thoroughly  cooked 
meat,  when  sufficiently  comminuted,  is  as  readily  attacked 
by  the  gastric  secretions  as  raw  meat. 

Observations  on  the  Tindture  of  Iodine. — A.  Lam¬ 
bert.— A  solution  of  iodine  in  methylated  alcohol  gives  off 
a  volatile  product  of  an  odour  resembling  that  of  acrolein. 
This  reaction  is  due  to  the  presence  of  acetone,  which 
forms  with  the  iodine  an  iodised  acetone  and  acrolein. 

On  Digestive  Ferments  and  their  Pharmaceutical 
Preparation. — M.  Pierre  Vigier.— A  purely  pharmaceuti¬ 
cal  paper. 

New  Reactions  characteristic  of  Codeine  and  of 
Esculine. — L.  Raby. — To  the  codeine  placed  in  a  watch- 
glass  are  added  two  drops  of  the  common  solution  of 
chloride  of  soda,  the  alkaloid  is  stirred  up,  and  four  drops 
of  undiluted  sulphuric  acid  are  added.  The  whole  is  then 
mixed  up  with  a  glass  rod,  when  there  appears  a  splendid 
and  persistent  blue  colouration.  If  bromine  water  is  sub¬ 
stituted  for  chloride  of  soda,  this  colouration  does  not 
appear.  Bromine  water,  if  used  alone,  becomes  turbid  in 
contact  with  codeine.  On  stirring,  the  liquid  clears  up 
and  becomes  perfectly  colourless,  but  after  a  few  seconds 
there  appears  a  violet  colouration,  not  very  intense,  but 
quite  distinct.  On  experimenting  with  some  thirty  of  the 
commonest  alkaloids,  the  author  obtained  in  no  instance 
a  colour  which  could  be  mistaken  for  the  fine  blue  above 
mentioned.  On  the  other  hand,  chloride  of  soda  and 
strong  sulphuric  acid — if  applied  in  a  slightly  different 
manner — give  a  fine  violet  colour  with  esculine.  The 
author  adds  to  the  esculine  four  drops  of  sulphuric  acid  : 
to  the  slightly  coloured  liquid  resulting  from  this  mixture 
there  is  added  gradually  a  solution  of  chloride  of  soda, 
stirring  continually.  When  sufficient  has  been  added  the 
liquid  takes  an  intense  violet  colour,  which  fades  gra¬ 
dually,  and  disappears  entirely  in  about  an  hour.  On 
operating  in  an  inverse  manner  the  colouration  is  not 
obtained.  If  bromine  water  is  substituted  for  chloride  of 
soda  there  is  formed  a  precipitate  of  the  colour  of  dregs 
of  wine  :  this  reaction  is  less  fine  and  less  certain  than 
that  with  chloride  of  soda. 

Preparation  of  Pure  Hydrochloric  Acid. — M.  Giu- 
dice.— The  sulphuric  acid  employed  is  mixed  with  a  small 
quantity  of  potassium  permanganate,  and  the  hydrochloric 
gas  before  being  absorbed  in  water  is  passed  into  a  bulb- 
tube  containing  mercury.  The  permanganate  prevents 
the  formation  of  sulphurous  acid,  and  the  mercury  absorbs 
free  chlorine  and  decomposes  arsenic  chloride. 

Purification  of  Hydrochloric  Acid. — M.  Bensemann. 
— The  commercial  acid  may  be  obtained  free  from  arsenic 
and  sulphurous  acid  if  it  is  diluted  to  i’i2  sp.  gr.,  and 
distilled  over  a  little  potassium  chlorate. 

Antimony  Penta-Iodide. — M.  Pendleton. — From  the 
Chemical  News. 

Sodium  Hypobromite  as  Reagent  for  Gum-Ammo¬ 
niac. — P.  C.  Plugge. — Sodium  hypobromite  produces  a 
fine  reddish  violet  colouration  in  an  alkaline  solution  of 
gum-ammoniac.  Plugge  dissolves  30  grms.  sodium  hy¬ 
droxide  in  distilled  water,  adds  20  grms.  bromine  and 
makes  up  to  1  litre.  A  few  drops  of  this  reagent  added  to 
an  ethereal  solution  of  the  gum-resin  give  the  reaction 
immediately. 

On  Carvol. — A.  Beyer. — The  carvols  obtained  from 
carraway  and  from  aniseed  resemble  each  other  exceed¬ 
ingly  in  their  optical  properties.  That  of  Mentha  crispa 
deflects  the  plane  of  polarisation  to  the  left  as  much  as  the 
other  carvols  turn  it  to  the  right. 

Glucoside  from  Viola  arvensis.—  K.  Mandelin, — The 
alcoholic  extract  of  Viola  tricolor  (variety  arvensis )  is 
taken  up  in  water  and  shaken  with  benzol  to  remove 
salicylic  acid.  The  aquepus  solution  deposits  light  yellow 
crystalline  needles,  violaquercitrin,  C84H4204s.  This 
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compound,  on  treatment  with  dilute  mineral  acids,  is  split 
up  into  quercitrin  and  a  fermentable  sugar. 

Researches  on  Solubility. — Edmond  Dupuy. — The 
author  recommends  that  the  sample  of  the  solution  for 
analysis  should  be  taken  very  rapidly,  as  it  may  otherwise 
suffer  less  from  crystallisation  or  evaporation. 

June,  1884. 

Scale  of  Temperatures,  and  on  Molecular  Weights. 

— M.  Berthelot. — Already  noticed. 

The  Digestive  Ferments  and  their  Pharmaceutical 
Preparations. — Pierre  Vigier. — This  paper  is  of  no  che¬ 
mical  interest. 

Note  on  Abrus  precatorius. — G.  Patein. — An  exami" 
nation  of  the  state  in  which  iron  occurs  in  the  seeds  of 
this  plant. 

Sophistication  of  Flour. — M.  Balland. — A  hydrated 
calcium  sulphate  in  fine  powder  has  lately  been  offered  to 
millers  for  mixing  with  flour  in  the  proportions  of  1  to  1-5 
per  cent.  If  the  weight  of  the  ash  of  a  flour  decidedly 
exceeds  o-6  per  cent  the  analyst  should  determine  lime  and 
sulphuric  acid.  In  a  genuine  flour  there  is  very  little 
lime  and  a  mere  trace  of  sulphuric  acid. 

Officinal  Mercuric  Oxides. — P.  Carles.— A  pharma¬ 
ceutical  paper. 

Gum  of  Grevillea  Robusta. — M.  G.  Fleury. — This 
gum,  which  is  now  produced  in  Algeria,  closely  resembles 
gum-arabic  in  its  reactions. 

Titration  of  Cinchonas. — M.  Huguet. —  The  author 
approves  of  the  process  of  Prollius  Petit,  but  points  out 
that  the  powder  of  the  sample  operated  upon  should 
be  equally  fine  in  every  case.  Heat  should  be  avoided 
as  much  as  possible  during  the  process  of  extraction. 
The  rotatory  power  of  the  mixed  alkaloids  should  be 
determined,  and  then  that  of  the  crystalline  quinine 
sulphate. 

Production  of  Zinc  Formiate  in  Cisterns  contain¬ 
ing  Oil  of  Turpentine. — M.  Schlagdenhauffen. — The 
sides  of  the  zinc  cistern  were  coated  with  a  deposit  of 
zinc  formiate.  Lead  formiate  has  been  formerly  dis¬ 
covered  in  lead  cisterns  used  for  the  same  purpose. 

The  Tannin  of  Alder  Bark.— M.  Lamasse. — The 
amount  of  tannin  in  this  bark  has  been  very  variously 
estimated  at  from  3  to  20  per  cent.  The  tannin  in 
question  belongs  to  the  same  series  as  that  of  the  oak, 
being  a  methyl-tannin.  With  ferrous  acetate  it  gives  a 
reddish-blue  precipitate ;  with  ferrous  sulphate  an  olive- 
green  ;  it  is  precipitated  by  solution  of  gum,  but  is  not 
affected  by  tartar  emetic. 

Reaction  of  Gallic  Acid — S.  Young. — If  a  solution  of 
gallic  acid  is  shaken  up  with  a  solution  of  potassium 
cyanide  there  is  produced  a  fine  red  colour,  which  dis¬ 
appears  on  standing.  If  the  liquid  is  shaken  up  the  red¬ 
ness  reappears  in  the  entire  mass  of  the  liquid,  but  is  per¬ 
manent  only  on  the  surface  if  the  mixture  is  left  at  rest. 
In  this  manner  the  red  colour  maybe  made  to  appear  and 
disappear  for  fifteen  to  twenty  times  in  succession. 
Finally  the  liquid  becomes  of  a  permanent  brown.  In 
this  manner  gallic  acid  may  be  detected  in  the  tannins 
of  commerce. 

New  Reaction  of  Atropine  and  of  the  Mydriatic 
Alkaloids. — A.  W.  Gerrard. — From  the  Pharmaceutical 
Journal. 

New  Reaction  for  Distinguishing  Nepaline  from 
Aconitine. — M.  Mandelin. — These  two  bodies  behave  in 
a  different  manner  with  nitric  acid  and  with  an  alcoholic 
solution  of  potassa.  If  nepaline  is  evaporated  with  a  few 
drops  of  fuming  nitric  acid  we  obtain  a  residue  with  an 
odour  of  musk,  which  when  brought  in  contact  with  a  few 
drops  of  a  solution  of  potassium  hydroxide  in  absolute 
alcohol  produces  a  carmine  or  purple  colour.  Aconitine 
I  behaves  quite  differently.  This  reaction  is  still  distinctly 
*  appreciable  with  o-oi  of  nepaline. 
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Dissociation,  appreciated  by  J.  B.  Dumas.— A 
portion  of  the  eloge  of  H.  Sainte-Claire  Deville  read  by 
M.  Bertrand  after  the  death  of  the  author. 

Analysis  of  the  Oily  Seeds  of  Symphonia  Fascicu- 
lata.— MM.  J.  Regnauld  and  Villejean.— The  proportion  of 
the  fatty  principles  in  this  seed  is  56  percent.  They  con¬ 
tain  no  substance  capable  of  modifying  their  bland  flavour, 
and  they  are  further  remarkable  from  the  nature  of  their 
glycerides,  which  render  them  strikingly  analogous  to  the 
fats  of  mammalian  animals  used  as  food.  The  stringent 
matters  isolated  closely  resemble  the  principles  of  the 
same  kind  found  in  the  cinchonas. 

Digestive  Ferments  and  their  Pharmaceutical  Pre¬ 
parations. — Pierre  Vigier. — Continued  from  the  last 
number. 

A  Geological  and  Hydrological  Study  of  the  Valley 
of  the  Agly  (Eastern  Pyrenees).— J.  L.  Soubeiran. — A 
notice  of  the  general  character  of  the  potable  waters  of 
the  distridt. 

Remarks  on  the  Determination  of  the  Alkaloids  by 
the  Optical  Method.— G.  Fleury.— The  author  contends 
that  an  exadt  analysis  cannot  be  made  of  mixtures,  e.g.,o f 
quinine  and  quinidine.  When  these  salts  are  mixed  in 
water  they  influence  each  other  mutually,  as  experiment 
proves.  The  difficulty  of  always  operating  at  +i7°is_a 
further  argument  against  using  polarising  apparatus  in 
quantitative  analysis. 

Studies  on  Conrallaria  Maialis. — A.  Langlebert. — A 
pharmaceutical  paper. 

Mineral  Springs  of  Bourbon-1’ Archambault.—E. 
Willm.— This  paper  may  possibly  have  some  medical 
interest. 

Aseptol,  a  Soluble  Substitute  for  Phenic  and  Sali¬ 
cylic  Acids.— M.  Annessens.— Aseptol  or  orthoxy-phenyl- 
sulphurous  acid,|C6H4,OH,(SO?OH?),  is  an  energetic  acid, 
perfectly  soluble  in  water.  It  is  said  to  possess  the  same 
anti-putrescent  powers  as  salicylic  acid,  but  to  be  fiee  from 
irritant  or  poisonous  properties. 

The  Physiological  and  Therapeutic  Adiion  of 
Cotoine.— M.  Albertoni.— This  paper  has  no  chemical 
interest. 

On  Vanillism.— Dr.  A.  Layet.— An  account  of  certain 
morbid  symptoms  with  which  persons  who  work  with 
vanilla  are  liable  to  be  affedted. 

Coal-Gas  and  Carbon  Monoxide.— Dr.  E.  Richard.— 
The  author  discusses  the  dangers  due  to  an  escape  of  coal- 
gas  from  the  mains  through  the  soil.  The  poisonous 
effedts  of  carbon  monoxide  are  very  distindt  at  0'4  per  cent. 
Exposure  to  such  a  mixture  is  fatal  in  from  thirty  to  sixty 
minutes.  As  coal-gas  contains  about  10  per  cent  of  carbon 
monoxide  the  presence  of  such  gas  in  the  proportion  of  4 
to  6  per  cent  will  become  fatal.  When  coal-gas  traverses 
a  layer  of  soil  before  entering  a  house  the  danger  is  greatest, 
since  it  is  then  deodorised  and  its  presence  may  remain 
undetedted. 

Manufacture  of  Wood-Pulp  by  means  of  Sulphurous 
Acid  at  a  Low  Temperature.— Raoul  Pidtet. — The 
author  treats  the  comminuted  wood  or  other  vegetable 
matter  with  concentrated  solution  of  sulphurous  acid  and 
water  under  a  pressure  of  5  atmospheres  and  at  tempera¬ 
tures  ranging  from  75°  to  8o°. 


Justus  Liebig's  Annalen  der  Clietnie, 

Vol.  224,  Part  3. 

Communications  from  the  Chemical  Laboratory  of 
the  Technical  High  School  of  Stuttgart.— These  con¬ 
sist  of  a  paper  of  Fr.  Nafzger  on  the  acids  of  bees-wax. 
In  the  portion  of  wax  which  is  soluble  in  alcohol — cerine 
— the  anther  finds  cerotic  acid.  In  myricine,  the  por- 


I89 

tion  insoluble  in  alcohol,  there  occur  palmitic  acid  and  an 
oleic  acid  which  the  author  did  not  succeed  in  obtaining 
in  a  state  of  purity. 

Comparative  Researches  on  the  Methods  of  Frac¬ 
tionated  Distillation. — Dr.  Hans  Kreis. — The  author 
remarks  that  the  apparatus  for  fractionated  distillation  on 
the  large  scale  is  far  more  perfect  and  satisfactory  than 
that  for  laboratory  experiments,  where  the  entire  quantity 
to  be  operated  upon  does  not  exceed  50  grms.  He  gives 
the  preference  to  Hempel’s  tube,  filled  with  glass  beads, 
which  is  figured  in  the  original. 

Communications  from  the  Chemical  Laboratory  of 
the  University  of  Jena. — These  consist  of  a  memoir  by 
Dr.  Oscar  Froelich  on  the  products  formed  on  treating 
bromine  with  nitric  oxide  gas,  and  a  paper  by  Professor 
A.  Geuther  on  a  new  phosphoric  ether. 

Communication  from  the  Central  Chemical  Labo¬ 
ratory  of  the  University  cf  Tubingen. — This  is  a 
memoir  by  Paul  Spindler  on  the  nitration  of  the  benzol 
derivatives,  which  does  not  admit  of  useful  abstraction. 

Communications  from  the  Laboratory  of  the 
University  of  Halle. — These  include  a  paper  by  G. 
Baumert  on  the  adtion  of  acetyl  chloride  and  acetic  anhy¬ 
dride  upon  lupinine,  in  which  the  author  proves  the 
existence  in  that  base  of  two  hydroxyl  groups  of  an 
alcoholic  character.  Another  paper  by  the  same  author 
treats  of  the  liquid  alkaloid  of  Lupinus  luteus. 

Action  of  Dimethyl-p  ara-toluidine  and  Dimethyl- 
aniline  upon  Ethylen  Bromide.— H.  Hiibner,  A.  Tolle, 
and  W.  Athenstadt. — This  paper  does  not  admit  of  useful 
abstraction. 

Acflion  of  Ferric  Chloride  upon  Ortho-phenylen- 
diamine. — F.Wiesinger. — The  product,  a  salt  crystallising 
in  long  needles  of  a  ruby-red  colour,  is  the  hydrochlorate 
of  a  new  base. 
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AMMONI ACAL  LIQUOR. 

TENDERS. 


The  Diredlors  of  the  Alliance  and  Consumers’ 

Gas  Company  are  prepared  to  receive  Tenders  for  the  Ammo- 
niacal  Liquor  produced  at  their  several  Works  during  a  period  of 
4  or  7  years,  to  commence  in  January  next.  The  quantities  oi  Coal 
and  Cannel  carbonised  are  estimated  to  be  as  under,  but  the  same 
cannot  be  guaranteed,  and  may  be  more  or  less.  The  Liquor  pro¬ 
duced  at  the  Bray  Works  will  be  delivered  by  the  Company  into  the 
Kingstown  "Works,  free  of  cartage. 

The  Dublin  Works . 114,400  tons. 

The  Kingstown  Works .  10,900  ,, 

The  tenders  may  be  for  the  whole,  or  for  one  or  more  Works  sepa¬ 
rately.  .  .  ,  T  ■  •<. 

The  Contractors  must  give  security  to  remove  the  Liquor  as  it 
accumulates,  to  pay  for  the  same  monthly,  and  generally  for  the  due 
fulfilment  of  the  contract.  _  , 

The  form  of  agreement  to  be  signed  can  be  seen  at  the  Company  s 
Offices  on  application  to  the  Engineer. 

Tenders,  sealed  and  endorsed  “  Tenders  for  Ammomacal  Liquor,  to 
be  delivered  here  not  later  than  the  3rd  November  next. 

The  Directors  reserve  to  themselves  the  right  to  accept  any  tender 
in  part  or  in  whole,  and  do  not  bind  themselves  to  accept  the  highest 
or  any  Tender. 

By  order  of  the  Board, 

W.  P.  COLTON. 
Secretary  and  Manager. 

Alliance  and  Dublin  Consumers’  Gas  Co., 

24  a,  Dolier  Street. 

ggUfOtftober  8th,  1884. _ _ _ 

CHEAP  PHYSICAL  APPARATUS. 

Elementary  Instruction  in  the  Experimental  Sciences. 

Teachers  in  want  of  Apparatus  for  performing  experiments  to 
illustrate  the  Principles  of  the  Physical  Sciences,  are  referred  for 
information  to  GRIFFIN’S  CATALOGUE  for  Schools  and  Colleges. 
Price  3d.,  Post  Free. 

Sixth  Edition,  entirely  Re-written,  and  prices  reduced  to  date. 
JOHN  J.  GRIFFIN  &  SONS, 22,  GARRICK  STREET,  W.C. 

BAILEY’S  HYDRAULIC  MOTORS. 

BAILEY'S  WATER  MOTORS 
a 


Established  1798. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufacturers  01  every  description  oi  Condensing,  or  High-pressuie 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills 
or  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-saE 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patentfor  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian, and  Spanish  Oresof  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  or  Oil  Tar  and  Resin  Refining. 

Steam  Sulphui  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  MaCtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser,  Improved  Revolving  Copper  Calcining  Furnaces. 

Lists  sent  on  Application. 


HYDRAULIC 
ORCAN  BLOWER 

ilver  Medal,  Manchester,  1879;  Blackburn,  1881. 

WHAT  THEY  ARE  DOING 
The  Water  Motot  blows  Blacksmiths’  Fires  at  Penmaenmawr. 

The  2-horse  Water  Motor  daily  works  Waggons  up  an  incline  at 

Edge  Hill  Collieries,  Bolton,  with  success. 

The  Brighton  Guardian  is  regularly  printed  by  these  Motors,  giving 
the  highest  satisfaction.  _  ,  .. 

The  Lifts  are  in  Hotels  and  Warehouses  of  Manchester,  Dublin 
Liverpool,  Lancaster,  &c. 

The  “  Thirlemere  ”  drives  a  Grindstone  at  Bristol.  . 

The  4-horse  Water-Motor  is  at  work  Cutting  Timber,  by  circular 
saw,  5  inches  thick.  .  TT  .  .  ,  _ 

A  20-horse  Water  Motor,  pumping  for  H.  Vivian,  Esq.,  M.P. 

A  12-horse  Water  Motor,  pumping  at  the  Mine  of  G.  N.  Newdegate, 
Esq.,  M.P. 

TESTIMIOFJ  IA-XjS. 

lune  22,  1881.— From  H.  H.  Vivian,  Esq.,  M.P.-“  I  have  just  heard 

that  the  Water  Motor  sent  out  last  year  is  doing  well. 

Lord  Salisbury’s  Clerk  of  Works  writes : —  I  am  much  pleased 
with  the  Water  Motor,  for  it  is  most  compadt  and  useful. 

From  Messrs.  Seed  Brothers,  Leather  Merchants,  Halifax:-  ‘  The 
Water  Motor  is  doing  its  work  well  and  quietly,  and  bids  fair  to 
answer  our  highest  expectations.”  „  . 

Fiom  Lever  Edge  Coal  Company^Bolton :  The  WaterEngine 

yon  have  supplied  does  its  work  well.’ 

rices  and  full  particulars  on  application  to— 

W  .H.  BAILEY  &  Co.,  Albion  Works,  Salford,  Manchester. 

Hydraulic  Engineers,  Pump  Makers,  Gauge  Makers,  also  Makers 
of  all  kinds  of  High-clars  Steam  Fittings  ;  Brass  Founders  to  Her 
Majesty’s  Government  Departments,  Woolwich  Arsenal, 
Indian  State  Railways,  Trinity  Board,  &c. 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


SI  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 


BICHROMATE 

OF  _SODA. 

Potter  and  Higgin’s  Patent 

100  parts  equal  to  ioi — 104  parts 
Pure  Potassium  Bichromate. 


PERFECTLY  SOLUBLE  IN  ITS  OWN 
WEIGHT  OF  WATER. 


Is  used  in  place  of  the  Potash 
Salt  in  all  its  applications,  and 
gives  perfedt  satisfaction. 

Is  sold  in  large  or  small  lots  to  suit  consumers, 
packed  in  strong  5-cwt.  barrels. 


Oilicates  of  Soda  anci  Potash  in  the  state  of 

O  Soluble  Glass,  orin  CONCENTRATED  SOLUTION  of  first 
duality,  suited  for  the  Manufacture  of  Soap  and  other  purposes, 
supplied  on  best  terms  by  W  GOSSAGE  and  Sons,  Soap 
"Works  Widnes,  Lancashire. 

London  Agents,  COSTE  and  Co.,  19  an i  20,  Water  Lane, Tower 
Street .  E.C.,  who  hold  stodk  ready  for  delivery 


IS  LOWER  IN  PRICE  THAN  THE  POTASH  SALT. 
SOLE  MAKERS— 

E.  P.  POTTER  &  CO., 

LITTLE  LEVER,  NEAR  BOLTON. 
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ON  A 

MODIFICATION  OF  DUMAS’S  METHOD  FOR  THE 
QUANTITATIVE  ESTIMATION  OF  NITROGEN. 

By  G.  STILLINGFLEET  JOHNSON. 

Having  occasion  recently  to  make  a  complete  quantitative 
analysis  of  the  platinum  salt  of  a  nitrogenous  base,  I  was 
desirous  of  securing  as  many  platinum  determinations  as 
possible,  and  my  efforts  to  economise  the  samples  of  sub¬ 
stance  employed  for  nitrogen  determinations  for  this 
purpose  resulted  in  the  following  process,  which  may 
prove  serviceable  to  others. 

A  long  combustion-tube  is  selected,  and  drawn  out  at 
one  extremity  in  the  form  shown  in  the  figure.  Freshly 
reduced  metallic  copper  is  packed  into  the  front  of  the 
tube  as  usual ;  behind  this  is  a  layer  of  cupric  oxide,  pre¬ 
ferably  granulated  oxide ;  whilst  at  the  extreme  back  of 
the  tube  a  porcelain  boat,  which  may  be  from  4  to  5  inches 
in  length,  is  introduced.  The  front  half  of  this  boat  con¬ 
tains  the  substance  to  be  analysed,  whilst  the  remainder 
is  filled  with  pure  potassium  chlorate ,  which  has  been  pre¬ 
viously  j'ust  fused  and  then  powdered.  If  the  operator 
deems  it  advisable  the  chlorate  may  be  separated  from  the 
substance  by  a  small  plug  of  ignited  asbestos. 

The  analysis  is  conducted  as  follows  : — Air  is  expelled 
from  the  cold  apparatus  by  a  stream  of  pure  carbon  di- 
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stance  under  analysis  having  been  duly  arranged  so  that 
the  drawn  out  extremity  of  the  combustion-tube  fits  under 
the  open  extremity  of  the  graduated  gas  tube,  the  heat  is 
gradually  extended  backwards  towards  the  porcelain  boat, 
a  slow  stream  of  carbon  dioxide  being  still  kept  passing. 
It  will  be  found  very  easy  to  effedt  a  slow  destructive  dis¬ 
tillation  of  the  substance  by  means  of  hot  tiles,  &c.,  with¬ 
out  bringing  about  any  expulsion  of  oxygen  from  the 
potassium  chlorate.  As  soon  as  the  evolution  of  nitrogen, 
which  results  from  the  destructive  distillation  of  the  sub¬ 
stance,  has  ceased,  as  shown  by  the  volume  of  permanent 
gas  above  the  caustic  potash  in  the  receiving-tube  remain¬ 
ing  unaltered,  the  heat  is  allowed  to  spread  to  the  further 
extremity  of  the  boat,  which  contains  the  potassium 
chlorate.  Evolution  of  oxygen  gas  of  course  follows, 
during  which  the  stream  of  C02  maybe  somewhat  slowed. 
The  more  or  less  nitrogenous  charcoal  left  in  the  boat  is 
now  rapidly  consumed,  and  an  addition  is  made  to  the 
volume  of  the  gas  in  the  receiving-tube. 

The  remainder  of  the  analysis  is  simple.  The  passage 
of  the  C02  is  continued  as  long  as  any  permanent  gas 
escapes  absorption  by  the  potash,  and  the  volume  of  the 
nitrogen  is  then  read  as  usual. 

The  advantages  of  the  process  I  have  described  are  as 
follows  : — 

x.  The  expulsion  of  air  from  the  copper  oxide  is  certainly 
more  rapidly,  and  probably  more  completely, 
effected  at  a  red-heat  than  it  is  at  the  ordinary 
temperature  by  a  stream  of  C02. 

2.  In  burning  platinum,  gold,  or  silver  salts,  these 

metals  are  retained  in  the  boat,  and  may  be  weighed 
after  simply  washing  out  the  potassium  chloride 
adhering  to  them. 

3.  Much  valuable  insight  into  the  constitution  of  nitro¬ 

genous  compounds  may  be  gained  by  observing  the 
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oxide,  which  is  best  delivered  from  a  Kipp’s  constant¬ 
generating  apparatus. 

After  the  C02  has  been  passed  in  the  cold  for  about  ten 
minutes,  heat  is  applied  to  the  whole  of  the  front  part  of 
the  tube,  which  is  laid  upon  the  combustion-furnace,  up  to 
within  an  inch  of  the  boat  containing  the  substance,  the 
operator  taking  the  usual  precautions  to  avoid  over¬ 
heating  of  the  tube  and  its  contents  in  the  immediate 
neighbourhood  of  the  boat. 

The  front  part  of  the  tube  having  been  kept  at  a  low 
red-heat  whilst  the  C02  has  been  continuously  passing 
through  it  for  a  quarter  of  an  hour,  a  sample  of  the  gas  is 
collected  as  it  issues  from  the  tube,  by  displacement  of 
water  or  mercury  in  the  usual  way,  and  on  examination  is 
usually  found  to  be  perfectly  free  from  nitrogen.  If  any¬ 
thing  of  consequence  remains  unabsorbed  by  strong  solu¬ 
tion  of  potash  the  process  is  continued  till  the  issuing  gas 
is  pure  carbon  dioxide. 

When  complete  expulsion  of  nitrogen  from  the  ignited 
copper  oxide  has  been  ensured  the  receiving  apparatus  for 
the  nitrogen  of  the  substance  under  analysis  is  adjusted 
according  to  the  taste  of  the  operator.  I  have  myself 
employed  with  much  advantage  Dumas’s  original.appa- 
ratus,— a  mercurial  trough  and  a  graduated  glass  tube 
about  one-third  full  of  strong  potash  solution,  and  the 
remaining  two-thirds  containing  mercury. 

The  receiving  apparatus  for  the  nitogen  of  the  sub¬ 


ratio  between  the  volume  of  nitrogen  gas  expelled 
during  what  I  may  call  the  first  stage  of  the  analy¬ 
sis,  or  the  stage  of  destructive  distillation  in  an 
atmosphere  of  C02,  and  that  which  escapes  during 
the  second  stage,  i.e.,  the  stage  of  combustion  of 
nitrogenous  charcoal  in  oxygen  gas. 

This  is  thrown  out  as  a  hint  to  future  observers,  but  I 
may  state,  in  illustration  of  the  possible  importance  of  the 
data  which  may  be  obtained,  that  the  ratio  of  nitrogen  in 
stage  one  to  N  of  stage  two  in  the  case  of  an  organic  base 
was  as  1  to  3,  whilst  in  the  case  of  a  cyanogen  compound 
it  was  as  6  to  1. 

If  any  doubt  be  entertained  as  to  the  efficacy  of  the 
metallic  copper  in  front  of  the  tube  in  absorbing  excess  of 
oxygen  gas  from  the  chlorate  of  potash,  the  measured 
nitrogen  may  be  shaken  up  with  a  little  solution  of  alka¬ 
line  pyrogalline  and  again  measured. 

King’s  College,  London. 

Oft.  12,  1884. 


The  Decomposition  of  Benzo-nitrile  by  means  of 
Fuming  Sulphuric  Acid. — Fr.  Gumpert  criticises  the 
researches  of  Pinner  and  Klein,  and  regards  their  dibenz- 
imido-oxide  and  benzimido-benzoate  respectively  as  benz- 
imido-benzamide  and  dibenzamide. — Journal  far  Prak- 
tische  Chemie. 
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RESULTS  OF  SOME  EXAMINATIONS  OF 
BUTTER. 

By  HENRY  LEFFMANN,  M.D. 

I  submit  the  following  as  an  example  of  the  quality  of  the 
butter  sold  in  Philadelphia,  the  samples  having  been  pur¬ 
chased  at  random  in  the  course  of  an  investigation  for  the 
Pennsylvania  State  Board  of  Agriculture.  I  tried  various 
methods  of  analysis,  and  finally  fixed  on  that  in  which  the 
amount  of  alkali  necessary  to  saponify  the  fat  is  determined. 
Just  as  the  work  was  completed  I  saw  a  notice  of  Mr. 
Wanklyn’s  suggestion  that  when  true  butter  is  heated 
with  alcoholic  soda  butyric  ether  is  given  off.  I  tried  this 
test  on  all  of  the  samples,  and,  as  will  be  seen,  it  gives 
good  results.  In  the  table  subjoined  the  term  “-acid 
equiv.”  refers  to  the  amount  of  standard  acid  to  which 
1  gramme  of  the  fat  is  equivalent  in  adtion  on  alkali ;  the 
column  “  Odour  with  Alcoholic  Soda  ”  shows  the  e  fife  (ft 
with  Wanklyn’s  test.  As  matters  of  some  interets  I  give 
the  price  per  pound,  the  title  under  which  the  article  was 
sold,  and  a  judgment  based  on  the  analytical  results. 

Nos.  1,  18,  and  19  were  known  to  be  genuine  ;  No.  20 
was  sent  by  a  friend  ;  No.  21  is  a  sample  of  tallow  intro¬ 
duced  for  comparison.  The  figures  obtained  show  that 
the  saponification  process  is  very  satisfactory. 


metric  method  of  boiling  the  ammoniacal  liquid  with  a 
definite  volume  of  alkaline  solution  and  titrating  the. 
residual  alkali  naturally  suggested  itself.  This  method,, 
which  I  have  used  for  some  considerable  time,  gives 
results  closely  agreeing  and  often  identical  with  those: 
obtained  by  distillation,  but  with  a  much  smaller  expendi¬ 
ture  of  time  and  attention.  It  is  well  suited  for  the  testing; 
of  gas- water  and  bone-liquor,  which  are  nearly  constant, 
in  constitution  if  not  in  percentage  composition.  The: 
alkaline  solution  used  for  the  boiling  off  of  the  total' 
ammonia  is  a  decinormal  one  of  carbonate  of  soda.  Sodic 
carbonate  I  find  more  suitable  than  the  hydrate  (which 
has  been  recommended),  as  caustic  soda  is  apt  to  form 
with  the  ammonic  sulphide  sometimes  present  sodic  sul¬ 
phide,  which  gets  oxidised  to  sulphate  and  so  yields  a 
slightly  too  high  result. 

The  following  examples  out  of  many  will  serve  to  show 
how  the  method  is  carried  out  and  agrees  with  the  distil¬ 
lation  process  : — 

(1.)  5  c.c.  bone-liquor  distilled  with  caustic  soda  into 
50  c.c.  normal  HC1  solution  neutralised  25*5  c.c. 

25*5x20x0*017  =  8*67  per  cent  total  ammonia. 

5  c.c.  same  liquor  titrated  with  normal  HC1  and  methyl- 
orange  indicator  =  25  c.c.  normal  acid. 

25  X  20  x  0*017  =  8*5  per  cent  free  ammonia. 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


Price  per 
pound. 

35  cents 
35  cents 
35  cents 
30  cents 
25  cents 
45  cents 
25  cents 
45  cents 
40  cents 
40  cents 
27  cents 
30  cents 
32  cents 
25  cents 
30  cents 
35  cents 
25  cents 


Acid 

Equivalent. 

5‘5 

4*9 

57 
5'1 
5'° 

5-3 

47 

63 

5-6 

5'9 

4-8 

5'° 

4-8 

4- 6 
6*o 
60 
5’0 

58 

5- 6 
4-6 

4*3 


Odour  with 
Alcoholic  Soda. 

Name  by  which  Sold. 

Probable 

Charadter. 

Present 

Dairy  Butter 

Genuine 

Absent 

No  title 

Bogus 

Present 

York  State  Creameiy 

Genuine 

Indistindt 

Royal  Creamery 

Doubtful 

Indistindt 

Roll  Butter 

Doubtful 

Present 

Best  Creamery 

Genuine 

Indistindt 

Farmer’s  Dairy 

Bogus 

Present 

Skippack  Creamery 

Genuine 

Present 

Perkiomen  Dairy 

Genuine 

Present 

Creamery 

Genuine 

Indistindt 

Suine 

Bogus 

Indistindt 

Oak  Lane  Creamery 

Doubtful 

Indistindt 

Roll  Butter 

Bogus 

Indistindt 

Butterine 

Bogus 

Present 

Farmer’s  Dai:y 

Genuine 

Present 

Chester  Co.  Creamery 

Genuine 

Indistindt 

Roll  Butter 

Doubtful 

Present 

— 

Genuine 

Present 

Pure  Jersey  Butter 

Genuine 

Absent 

Bogus 

Absent 

Sample  of  Tallow 

THE  RAPID  DETERMINATION  OF  FIXED 
AMMONIA. 

By  J.  W.  PRATT,  F.C.S. 

When  free  and  combined  ammonia  exist  together  in  the 
same  solution  the  former  is  usually  estimated  by  diredt 
titration  and  the  latter  by  distillation  with  caustic  alkali 
and  absorption  in  acid,  also  of  knov/n  strength.  The  de¬ 
ference  between  the  first  and  the  latter  result  is  set  down 
as  fixed  or  non-volatile  ammonia  as  distinguished  from  the 
carbonates,  sulphides,  &c.,  of  ammonia  which  neutralise 
acid  and  are  volatilised  on  boiling. 

The  process  of  distillation  for  the  determination  of  the 
fixed  or  total  ammonia  is  often  very  troublesome,  owing 
to  the  frothing  caused  by  the  adtion  of  the  alkali  on 
organic  matter  present,  and  requires  frequently  a  large 
amount  of  time  and  attention  for  its  successful  accom¬ 
plishment.  For  this  and  other  reasons,  where  a  large 
number  of  determinations  of  free  and  fixed  ammonia  have 
to  be  performed  daily,  the  distillation  process  becomes 
specially  inapplicable.  Befng  placed  in  such  a  position 
some  shorter  method  became  necessary,  and  the  volu- 


25  c.c.  of  liquor  boiled  and  evaporated  to  dryness  with 
25  c.c.  N/ioth  Na2C03,  ignited  to  get  rid  of  organic  matter, 
and  treated  with  water.  The  solution  took  3*2  c.c.  normal 
HC1  for  neutralisation  =  16  c.c.  N/ioth  Na2C03. 

25  c.c.  —  16  c.c.  =  9  c.c.  N/ioth  Na2C03  consumed. 

9x4x0*0034  =  0*1224  per  cent  fixed  ammonia. 

Adding  to  this  amount  of  ammonia  the  amount  found 
by  diredt  titration  (8*5  per  cent)  we  have  8*6224  per  cent, 
as  against  8*67  NH3  obtained  by  distillation. 

(2.)  50  c.c.  gas-water  distilled  with  NaHO  solution 
neutralised  39*2  c.c.  normal  HC1. 

39*2x2x0*017  =  1*3328  per  cent  total  NH3. 

50  c.c.  same  sample  titrated  diredtly  with  normal  HC1  = 
321  c.c.  HC1. 

32*1  X  2  X  0*017  =  1*0914  per  cent  free  NH3. 

25  c.c.  evaporated  to  dryness  with  25  c.c.  N/ioth  Na2C03 
taken  up  with  water  and  titrated  required  1*5  c.c.  normal 
HC1  =  7*5  c.c.  N/ioth  Na2C03  solution. 

25  c.c.  — 7*5  c.c.  =  17*5  c.c.  N/ioth  Na2C03  consumed. 
17*5  x  4  x  0*0034  =  0*2380  fixed  NH3. 

Adding  to  amount  of  free  ammonia  (1*0914  per  cent)  the 
fixed  ammonia  as  above,  0*2380  per  cent  NH3,  we  have 
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i'3294  per  cent  total  ammonia,  as  compared  with  i'3328 
percent  total  NH3  by  distillation. 

It  is  well  before  applying  this  method  to  test  the  reaction 
of  the  sample  to  litmus-paper  before  and  after  boiling  a 
small  portion  of  it.  If  the  liquor  remains  alkaline  after 
expulsion  of  the  ammonia  by  boiling  it  is  obvious  the 
method  is  not  suitable  without  such  correction  or  modifi¬ 
cation  as  may  be  left  to  the  discrimination  of  the  analyst. 


A  NOTE  ON  SOME 

PHYSIOLOGICAL  EXPERIMENTS  WITH  IRON 
SULPHATE  ON  PLANTS. 

By  Dr.  A.  B.  GRIFFITHS,  F.C.S., 

Membre  de  la  Societe  Chimique  de  Paris,  Lefturer  on  Chemistry 
and  Physics,  Technical  College,  Manchester,  &c. 

Concerning  the  researches  I  have  been  engaged  upon  for 
the  last  three  years  on  the  use  of  ferrous  sulphate  as  a  ma¬ 
nure  for  certain  plants,  I  am  desirous  of  informing  chemists 
that  I  have  found  when  plants  are  grown  with  this  manure 
an  excess  of  it  is  injurious,  as  I  have  shown  in  my  paper 
(Chemical  News,  vol.  1.,  p.  167,  and  Chemiker-Zeitung, 
1884,  p.  757)  on  this  subjedt.  But,  further  than  this,  all 
my  researches  on  iron  as  a  manure  go  to  show  that  when 
the  amount  of  ferric  oxide  in  the  ashes  of  all  the  plants  I 
have  grown  with  this  new  manure  has  reached  10  per  cent 
the  plant  died.  So  it  is  quite  impossible  for  the  plants  I  have 
examined  in  these  researches  to  live  when  any  one  of  thern 
is  capable  of  yielding  after  incineration  ten  per  cent  of 
P'e203  in  their  ashes. 

I  intend  next  month  to  present  a  long  memoir  to  the 
Chemical  Society  detailing  some  important  results  on  the 
subject. 


ON  THE 

COLOUR  OF  CHEMICAL  COMPOUNDS 
REGARDED  PRINCIPALLY  AS  A  FUNCTION  OF 
THE  ATOMIC  WEIGHTS  OF  THEIR 
CONSTITUENT  ELEMENTS. 

By  THOMAS  CARNELLEY. 


The  colour  of  chemical  compounds  depends  on  at  least 
three  conditions,  i.e.  (1)  the  temperature  ;  (2)  the  quantity 
of  the  eleCtro-negative  element ;  and  (3)  the  atomic  weights 
of  the  constituent  elements. 

Of  these  three  conditions  the  two  former  have  been 
■especially  studied  by  Mr.  Ackroyd  (Chemical  News, 
vol.  xxxiv.,  p.  76).  The  author  therefore  wishes  to  direCt 
attention  mainly  to  the  third  point.  He  gives,  however, 
a  brief  summary  of  Mr.  Ackroyd’s  results  concerning  the 
two  former  conditions. 

1.  All  the  chrome  compounds  change  their  colour  in  a 
definite  serial  order,  and  indeed  in  that  of  the  speCtral 
colours,  in  such  a  manner  that  as  the  temperature  rises 
the  colour  approximates  more  and  more  to  the  red  end  of 
the  speCtrum,  and  ultimately,  at  a  sufficiently  high  tem¬ 
perature  passes  into  brown  and  black.  Most  frequently 
the  transition  of  colour  is  direCt  from  white  to  a  pale 
yellow,  whilst  violet,  indigo,  blue,  and  green  are  passed 

over  as  transition  stages.  <  . 

2.  In  binary  compounds  an  increase  of  the  quantity  of 
the  eledtro- negative  element  involves  a  change  of  colour  to 
the  red  end  of  the  speCtrum,  and  ultimately  into  brown  and 
black.  Thus  PbO  is  yellow,  Pb204red,  and  Pb02  brown. 

3.  Influence  of  the  atomic  weight  :  in  some  senes  of 
compounds,  Ax,  Ry  ;  B*,  Ry  ;  C*,  Ry  ;  &c.,  in  which  R  is 
an  element  or  a  group  of  elements,  whilst  A,  B,  C,  &c., 
signify  elements  belonging  to  the  same  subordinate  group 
in  Mendeleeff’s  table  of  the  natural  classification  of  the 


elements,  the  colour  passes  either  entirely  or  paitially 
through  the  following  scale:— White  or  colourless,  violet, 
indigo,  blue,  green,  yellow,  orange,  red,  brown,  black,  with 
the  increasing  atomic  weight  of  the  elements  A,  t>,  C,  &c. 
Or,  in  other  words,  the  higher  the  atomic  weight  of  the 
elements  A,  B,  C  rises,  the  more  the  colour  of  the  com¬ 
pound  approaches  the  red  end  of  the  spedtrum,  and  passes 
in  certain  cases  into  brown  and  black. 

It  must  be  remarked  that  the  above  rule  applies  only  to 
cases  in  which  A,  B,  C,  &c.,are  elements  belonging  to  the 
same  sub-group,  but  not  to  cases  in  which  they  belong  to 
different  sub-groups.  Thus,  oxides  cannot  be  diredtly 
compared  with  the  corresponding  sulphides,  selenides,  and 
tellurides ;  in  like  manner  fluorides  cannot  be  compared 
with  the  corresponding  chlorides,  bromides,  and  iodides, 
since  fluorine  and  oxygen  belong  to  even  series,  whilst 
chlorine,  bromine,  iodine  and  sulphur,  selenium,  and 
tellurium  belong  to  odd  series.  The  author  then  gives 
tables  showing  the  influence  of  the  atomic  weight  on  the 
colour  of  the  compounds.  , 

In  these  tables  the  colours  of  every  compound  is  given 
as  laid  down  in  the  usual  manuals.  If  two  authorities 
state  different  colours  both  are  mentioned.  Some  com¬ 
pounds  exist  in  two  allotropic  conditions  of  different 
colours:  in  this  case  both  colours  are  quoted.  It  must  not 
be  forgotten  that  the  above  rule  applies  in  strictness  only 
to  compounds  in  the  solid  state  ;  and,  further,  that  the 
colour  in  the  solid  state  may,  to  a  certain  extent,  change 
in  accordance  with  the  state  of  aggregation. 

Besides  the  426  cases  in  which  the  author  found  the 
above  rule  applicable,  there  appeared  14  exceptions. 

Four  of  these,  DiCl3,  V203,  Cr03,  and  CdO,  do  not 
admit  of  any  satisfaftory  explanation. 

Theoretic  Explanation. 

In  the  discovery  of  the  following  explanation  of  the 
phenomenon  in  question  the  author  acknowledges  the 
assistance  received  from  his  colleague  Mr.  J.  W.  Capstick. 

1.  Influence  of  the  Atomic  Weight  (a).— In  a  solid  body 
the  molecules  vibrate  as  entireties  in  certain  mean  posi¬ 
tions.  If  the  conditions  are  in  other  respeCts  alike  {e.g., 
the  temperature)  the  period  of  vibration  will  be  the 
smaller  the  less  dense  the  mass  of  the  molecule.  If  the 
time  of  the  vibration  of  the  molecules  is  so  small  that  it 
coincides  with  any  vibration  beyond  the  violet  end  of  the 
spectrum  no  visible  vibration  can  be  absorbed  and  the 
colour  must  appear  white.  This  condition  must  persist 
until  (by  chemical  substitutions,  &c.)  the  molecular  mass 
becomes  so  large  that  its  period  of  vibration  falls  above 
the  violet  extremity,  when  the  violet  rays  are  absorbed, 
and  the  compound  appears  of  the  complementary  colour 
of  violet,  i.  e.,  greenish  yellow.  If  the  mass  of  the 
molecule  becomes  still  greater,  the  period  of  their  vibra¬ 
tions  increases  more  and  more,  and  the  blue  rays  begin 
to  be  absorbed,  whilst  the  unabsorbed  light  is  yellow. 
Ntxt  the  green  rays  are  absorbed,  and  the  result  is  orange. 
Then  the  yellow  is  extinguished,  leaving  only  red.  Finally 
the  red  is  absorbed,  and  the  substance  becomes  black. 

(b.)  If  we  may  conclude  from  the  observation  of  colours 
it  seems  an  almost  invariable  rule  that  in  case  the  period 
of  vibration  is  long  enough  to  extinguish  any  given  colour 
it  annihilates  all  those  colours  which  have  a  shorter  wave¬ 
length  ;  thus  if  yellow  is  extinguished  blue  and  green  dis¬ 
appear  also.  Otherwise,  the  colours  would  pass  from 
orange  to  a  purple-red  ;  and  if  red  were  obliterated  with¬ 
out  the  simultaneous  disappearance  of  blue,  green,  and 
yellow,  the  colour  would  appear  greenish  instead  of  the 
ordinary  black.  The  exceptional  green  colour  of  Au20, 
Aul3,  WC14,  WI2,  UCI5,  and  UC14  may  thus  be  explained. 

2.  Influence  of  Temperature . — In  case  of  a  solid  body  in 
which  the  molecules  vibrate  in  certain  mean  positions,  an 
increase  of  temperature  occasions  a  greater  amplitude  of 
vibration,  but  not  a  longer  period.  In  connection  herewith 
a  rise  of  temperature  diminishes  the  cohesion  between  the 
molecules  and  thus  enfeebles  the  power  of  recuperation, 
since  the  molecules  are  thus  induced  to  vibrate  more 


194  Decomposition  and 

slowly  and  thus  to  bring  about  the  same  changes  of  colour 
which  were  observed  as  the  mass  of  the  molecules  in¬ 
creases. —  The  above  theory  seems  to  me  a  satisfactory 
explanation  of  the  otherwise  paradoxical  faCt  that  an  in¬ 
crease  of  molecular  weight  on  the  one  hand,  and  on  the 
other  a  rise  of  temperature,  should  occasion  exactly  the 
same  changes  of  colour. 

That  in  certain  binary  compounds  an  increase  of  the 
proportion  of  the  eleCtro-negative  element  occasions  a 
change  of  colour  towards  the  red  extremity  of  the  spedtrum 
may  probably  be  due  to  the  circumstance  that  with  an  in¬ 
creased  quantity  of  the  eleCtro-negative  element  an  in¬ 
crease  of  the  molecular  weight  follows.  The  phenomenon 
may  then  be  readily  explained  by  the  theory  given  above. 
However,  to  render  this  explanation  universally  available 
it  would  be  necessary  in  certain  cases,  e.g.  the  oxides  of 
copper,  lead,  and  chrome  to  double  or  treble  the  generally 
received  formula  for  some  of  their  grades  of  combination. 
Thus  : — 

CuaO,  red  ;  Cu202,  black. 

PbO  or  Pb303,  yellow;  Pb304,  red  ;  Pb3C>6,  brown. 

Cr203,  green  ;  Cr206,  red. 

Lastly,  there  appear  certain  indications  that  the  colour 
of  compounds  is  a  periodic  function  of  their  atomic  weights. 
This  is  best  seen  if  we  consider  the  normal  iodides.  If 
we  construct  a  curve  in  which  the  ordinates  represent  the 
atomic  weights  of  the  positive  elements  and  the  abscissre 
a  scale  of  colours  rising  from  black  through  brown,  red, 
orange,  yellow,  green,  &c.,  up  to  white,  the  curve  resembles 
in  form  Lothar  Meyer’s  well-known  curve  of  the  elements. 

The  author  purposes  extending  his  researches  to  the 
colours  of  organic  compounds. — Berichte  der  Deutsclien 
Chemischen  Gesellschaft. 


DECOMPOSITION  AND  ANALYSIS  OF  SLAGS. 

By  MALVERN  W.  ILES,  Ph.D. 

Several  years  ago,  in  the  columns  of  the  Engineering 
and  Mining  Journal (vol.  xxxi.,  p.  58),  I  described  a  method 
for  the  decomposition  of  slags,  for  analytical  purposes. 
This  method,  briefly  stated,  was  to  fuse  the  finely-pow¬ 
dered  slag  with  caustic  potash  in  a  silver  crucible. 

Since  then  I  have  found  the  method  to  be  applicable  to 
a  large  class  of  ores  and  furnace  products  ;  and  that  for 
estimating  sulphur  in  slags  and  minerals  by  such  fusions, 
and  the  subsequent  use  of  bromine  water,  the  method  is 
also  capable  of  wide  application. 

The  chief  objection  to  this  method  arises  from  the  fad 
that  in  the  fusion  the  silver  crucible  is  more  or  less 
attacked  by  the  caustic  alkali,  and  that  inasmuch  as  ar¬ 
gentic  chloride  is  quite  soluble  in  a  hot  solution  of  potas¬ 
sium  chloride,  the  silver  will  give  trouble  in  the  subsequent 
analytical  determinations.  To  obviate  this  difficulty,  W 
Bettel  advocates*  the  use  of  gold  lined  or  plated  platinum 
crucibles  for  such  fusions  with  potassium  hydrate. 

This  is  a  most  valuable  suggestion,  and  the  method  as 
originally  detailed,!  together  with  this  modification, 
becomes  applicable  to  the  decomposition  of  nearly  all  sili¬ 
cates,  and  to  the  estimation  of  sulphur  in  nearly  all  in¬ 
organic  as  well  as  organic  bodies. 

I  now  find  it  is  not  necessary  to  make  a  fusion  of  any 
slag  I  have  ever  seen  produced  in  connection  with  the  lead- 
silver  industry. 

About  two  years  ago,  I  learned  from  Mr.  Hermann 
Schlapp,  that  he  was  using  a  “glassy”  sample  for  ana¬ 
lytical  purposes,  and  that  the  slag  he  produced  was  decom¬ 
posed  with  hydrochloric  acid.  I  found  to  my  surprise 
that  if  the  hot  flowing  slag  is  allowed  to  run  upon  an  iron 
rod,  and  while  the  slag  is  still  ho;,  the  rod  is  plunged  into 

*  Chemical  News,  xliii.,  94;  see  Note  Amer.  Chem.  Journ.,  1881 
vol.  iv.,  No.  x.,  p.  57.  / 

t  Scientific  American  Supplement,  No,  126,  June  x,  1878. 
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cold  water,  not  only  the  physical,  but  the  chemical,  proper¬ 
ties  of  the  slag  are  so  changed  that  upon  drying  the 
sample,  it  becomes  completely  decomposed  by  concen¬ 
trated  hydrochloric  acid.  The  slag  samples  so  taken  are 
also  readily  attacked  by  most  of  the  other  inorganic  acids, 
and  are  more  or  less  decomposed  by  many  of  the  organic 
acids. 

Tartaric  acid  partially  decomposes  the  slag,  at  a  boiling 
temperature,  giving  rise  to  formation  of  much  gelatinous 
silica. 

Acetic  acid  very  slightly  attacks  the  slag  on  boiling  and 
using  strong  acid  (sp.  gr.  1-055) ;  and  by  filtration  and  the 
addition  of  ammonia  some  iron  is  precipitated,  and  the 
filtrate  from  the  iron  shows  a  small  amount  of  lime. 

A  strong  solution  of  sodium  hydrate  when  boiled  with 
the  slag  gives  an  intense  green  solution  of  sodium  manga- 
nate  (when  manganese  is  present).  Upon  adding  boiling 
water  to  this  green  solution,  the  manganese  is  precipi¬ 
tated. 

Bromine  water  added  to  the  finely-divided  slag  attacks 
it  very  vigorously,  giving  hydrated  oxides  of  iron  and 
manganese;  if  now  a  few  drops  of  strong  sulphuric  acid 
be  added,  the  iron  and  manganese  are  of  course  readily 
dissolved,  leaving  pradically  pure  hydrated  silicic  acid. 
Inasmuch  as  the  silicic  acid  so  obtained  does  not  filter 
well,  no  practical  use  of  this  very  curious  reaction  can  be 
made  in  the  laboratory. 

The  above  mentioned  simple  tests  very  plainly  indicate, 
that  by  rapid  cooling  the  slag  is  markedly  changed  in  its 
chemical  properties.  If  one  closely  examines  a  pot  of 
newly  drawn  slag  there  will  be  observed  on  the  outer 
edges  a  very  fine  shell  or  plate  of  glassy  looking  slag, 
varying  in  thickness  from  |  to  ^  of  an  inch — and  also, 
where  the  slag  has  come  in  contact  with  the  upper  rim  of 
the  pot,  there  will  be  an  appearance  of  a  glassy  or 
siliceous  slag;  this  will  be  noted  even  when  the  slags  are 
quite  basic.  All  of  these  glassy  surfaces  or  portions  of 
the  slag  are  generally  completely  soluble  in  hydrochloric 
acid,  whilst  if  we  allow  the  slag  to  cool  slowly,  alkaline 
fusions,  or  treatment  with  hydrofluoric  acid,  or  heating 
with  some  strong  acid  in  sealed  glass  tubes,  is  necessary 
to  effedt  decomposition. 

My  method  of  taking  the  laboratory  samples  at  these 
works  is  to  use  an  ordinary  tapping  bar,  and  after  there 
begins  to  form  a  very  thin  crust  upon  the  newly  drawn  pot 
of  slag,  to  throw  aside  this  crust  with  one  end  of  the  bar, 
and  immerse  the  other  end  into  into  the  pot  of  slag  about 
four  inches;  then  very  quickly  withdraw  and  plunge  into 
a  bucket  of  water.  This  mode  of  taking  the  sample  is 
applicablefor  both  the  assayand  laboratory  determinations ; 
more  care,  however,  is  used  in  taking  the  laboratory 
sample,  in  order  to  secure  a  thin  crust  or  shell,  and  also  to 
lose  no  time  in  plunging  into  water. 

In  cases  where  much  matte  is  formed,  I  think  the 
method  just  detailed  is  the  fairest  by  which  the  sample  can 
be  taken  ;  that  is,  when  due  care  is  taken  to  save  and  re¬ 
work  the  matte  (or  lead  regulus).  I  have  several  times 
had  the  laboratory  samples  accidentally  contaminated 
with  plates  of  iron  rust,  scaling  off  from  the  iron  pans  in 
drying  the  sample;  therefore  I  have  procured  porcelain  or 
“granite”  lined  cups  (shaped  like  the  ordinary  tin  cups), 
and  find  they  are  admirably  adapted  for  this  purpose. 

In  order  that  my  mode  of  procedure  may  be  clearly 
understood,  I  will  state  very  briefly  the  routine  operations, 
viz.  : — Allow  the  flowing  slag  to  run  upon  the  end  of  a 
steel  bar,  or  dip  the  bar  into  the  newly  drawn  pot  of  slag  ; 
plunge  into  water,  dry  the  sample  upon  the  slag  pot, 
powder  and  pass  through  an  80-mesh  sieve:  now  grind  a 
small  portion  in  an  agate  mortar  for  two  or  three  minutes, 
and  then  weigh  out  the  desired  amount  for  analysis.  It 
is  generally  unnecessary  even  to  powder  in  an  agate 
mortar,  for  the  estimation  of  silica,  iron,  and  lime;  and 
only  in  making  complete  analysis  of  the  slag,  or  where 
unusual  care  is  required,  is  this  operation  performed. 

After  using  the  above  method  for  over  two  years,  I  find 
that  all  slags  containing  an  amount  of  silica  varying  from 
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30  to  42  per  cent  are  entirely  decomposed  by  hydrochloric 
acid. 

I  am  led  to  the  belief  that  the  slags  produced  by  the 
iron  smelting  industry  will  also  be  soluble  in  strong  hydro¬ 
chloric  acid.  I  will  be  glad  to  hear  from  some  of  the  iron 
smelters  upon  this  point. 

One  of  the  main  distinguishing  features  of  a  singulo- 
silicate  slag  in  contradistinction  from  the  bi-silicate  (also 
the  so-called  “mixed”  or  sesqui-silicate),  is  that  the 
singulo-silicate  is  soluble  (generally)  in  strong  hydro¬ 
chloric  acid,  whilst  the  bi-silicate  is  only  imperfectly 
soluble.  I  am  inclined  to  the  belief  that  almost  all  slags 
are  soluble  in  concentrated  hydrochloric  acid,  if  we  use 
the  precaution  to  take  a  very  thin  crust  or  scale  upon  a 
steel  bar,  and  immediately  plunge  into  cold  water.  I  do 
not  find  that  by  taking  the  samples  in  this  manner,  the 
chemical  composition  is  materially  changed, — certainly,  it 
is  not  perceptible,  so  far  as  the  silica,  iron,  lime,  and  man¬ 
ganese  are  concerned;  and  for  practical  working  of  the 
furnaces  these  are  the  main  ingredients  which  the  metal¬ 
lurgist  desires  to  know.  It  would  be  reasonable  to  sup¬ 
pose  that  part  of  the  sulphur,  and  perhaps  a  minute  trace 
of  arsenic,  antimony,  and  phosphorus,  would  be  elimi¬ 
nated  in  combination  with  hydrogen. 

Before  leaving  this  part  of  the  subject,  I  will  state  that 
I  see  no  reason  why  many  slags  could  not  be  made  a 
source  for  a  number  of  inorganic  salts  ;  such  as  iron,  lime, 
manganese,  vanadium,  &c. ;  perhaps  a  portion  of  the  lead 
and  silver  could  be  saved  ;  also  the  (gelatinous)  silica. 
Nor  is  it  unreasonable,  in  view  of  the  above  faCts,  to 
utilise  even  basic  slags  for  the  manufacture  of  building 
and  paving  brick. 

Analysis  of  Slags- 

After  taking  the  slag  sample,  as  previously  indicated, 
weigh  out  from  i  to  1  grm.,  transfer  to  a  covered  casserole, 
add  from  the  wash  bottle  a  few  drops  of  water,  stir  well, 
add  concentrated  hydrochloric  acid,  again  stir,  and  digest 
over  a  free  flame  for  a  few  minutes.  The  addition  of  water 
and  the  stirring  prevents  the  slag  from  clotting  or  caking 
upon  the  bottom  of  the  vessel. 

Now  add  a  few  drops  of  nitric  acid,  both  to  ensure  the 
oxidation  of  the  iron  and  also  to  decompose  a  few  specks 
of  lead  sulphide  which  are  apt  to  form  during  the  first 
addition  of  hydrochloric  acid,  and  rise  upon  the  sides  of 
the  vessel.  Evaporate  to  dryness  upon  the  water-bath  ; 
this  is  not  a  long  operation  if  the  analyst  will  use  a  mini¬ 
mum  quantity  of  hydrochloric  acid  (say  6  to  8  c.c.).  After 
the  evaporation  is  completed,  add  a  few  drops  of  water, 
just  sufficient  to  moisten  the  mass,  and  evaporate  the 
second  time.  Now  add  a  slight  excess  of  concentrated 
hydrochloric  acid,  warm,  dilute,  and  filter,  washing  the 
silicic  acid  with  boiling  water,  and  drop  a  small  amount 
of  hydrochloric  acid  around  the  edges  of  the  paper  ;  wash 
again  with  water.  The  moist  residue,  with  filter-paper, 
is  transferred  diredtly  to  either  a  porcelain  or  platinum 
crucible,  placed  in  an  ordinary  scorification  cup,  and  dried 
before  the  assay  muffle  until  the  paper  begins  to  carbonise. 
It  is  then  placed  in  the  muffle  for  about  five  minutes,  re¬ 
moved,  and  allowed  to  cool,  and  the  silica  then  weighed. 
The  silica  will  be  found  perfectly  white,  not  even  tinted 
with  iron,  and  the  determination  is  as  accurate  as  if  a 
fusion  had  been  performed. 

For  the  determination  of  the  iron  it  is  advisable  to  take 
a  second  portion  of  i  grm.,  boil  with  hydrochloric  acid  to 
complete  decomposition  in  a  casserole;  then  dilute  with 
water  and  add  a  small  piece  of  unamalgamated  zinc, 
airedly  into  the  covered  vessel.  After  a  few  minutes  the 
cover  is  removed,  washed,  and  the  contents  of  the  casse¬ 
role  are  cautiously  transferred  by  decantation  to  a  large 
beaker,  and  diluted  up  to  500  c.c. ;  now  add  rather  a  large 
amount  of  concentrated  sulphuric  acid  (say  25  c.c.),  and 
titrate  the  iron  with  a  standard  solution  of  potassium  per¬ 
manganate. 

It  will  be  noted  that  it  is  entirely  unnecessary  to  remove 
the  silica  in  order  to  determine  the  iron,  and  furthermore, 
time  is  saved  by  reducing  the  iron  by  unamalgamated  zinc 


diredtly  in  the  vessel  in  which  the  decomposition  of  the 
slag  is  effected. 

While  the  above  mode  of  procedure  may  seem  some¬ 
what  crude,  yet  it  can  be  shown  that  all  the  precautions 
are  taken  to  secure  accuracy  in  estimating  iron  in  a  hydro¬ 
chloric  acid  solution.  Zimmermann  proved  that  the  ad¬ 
dition  of  manganese  sulphate  allowed  an  accurate  esti¬ 
mation  of  iron  by  potassium  permanganate  in  a  hydro¬ 
chloric  acid  solution  ;  and  quite  recently  J.  Krutzwig  and 
A.  Cocheteux  showed*  that  manganese  sulphate  might  be 
omitted  by  taking  the  precaution  to  use:— 1,  as  little  hy¬ 
drochloric  acid  as  possible  for  the  solution  of  iron  ;  2,  to 
reduce  with  zinc  in  a  hydrochloric  acid  solution;  3,  to  use 
twice  as  much  sulphuric  as  hydrochloric  acid;  4,  to  dilute 
largely  and  use  a  dilute  solution  of  permanganate  of 
potassium. 

For  commercial  work,  a  solution  of  permanganate  about 
sry  normal  (6-5  grms.  per  litre),  is  recommended. 

"“For  the  estimation  of  lime,  two  methods  are  used  ac¬ 
cording  to  the  accuracy  to  be  attained.  If  for  quick  work, 
we  wish  to  ascertain  the  percentage  of  lime,  we  use  the 
filtrate  from  the  silica  as  follows:  heat  this  filtiate,  add 
ammonia  to  slight  alkaline  reaction  ;  then  add  a  saturated 
solution  of  oxalic  acid  to  dissolve  the  iron  ;  boil  for  a  few 
minutes,  allow  to  stand  twenty-five  minutes,  filter  hot, 
wash  well,  and  transfer  to  a  casserole  ;  add  some  hot 
water,  and  sufficient  hydrochloric  acid  to  dissolve  the  cal¬ 
cium  oxalate,  filter,  and  dilute  with  cold  watei.  Now  add 
rather  a  large  amount  of  sulphuric  acid  ;  heat  to  boiling, 
and  titrate  with  a  solution  of  permanganate. 

If  a  greater  degree  of  accuracy  is  desired,  the  iron  and 
alumina  are  removed  as  basic  acetates,  then  manganese  is 
separated  by  bromine  water,  the  zinc  removed  by  sulphu¬ 
retted  hydrogen ,. and  the  filtrate  treated  accoiding  to  the 
usual  method.  Some  manganese  will  invariably  pass  into 
the  filtrate,  when  the  iron  is  precipitated  by  ammonia,  and 
will  come  down  with  the  lime,  introducing  thereby  an 
error  to  the  extent  of  its  presence.  Wheie,  howevei,  the 
amount  of  manganese  is  small  in  comparison  to  the  amount 
of  iron,  we  can”often  use  the  first  mentioned  method  with 
q  savins  of  time.  For  the  manganese  determination, 

take  1  to  2  grms.  of  the  finely-powered  slag,  according  to 
the  amount  of  manganese  present,  and  treat  in  a  casserole 
with  concentrated  hydrochloric  acid,  with  the  addition  of 
a  small  amount  of  nitric  acid  in  older  to  convert  all  the 
iron  into  the  ferric  form.  Now  boil,  and  add  sulphuric 
acid,  gradually  replacing  all  of  the  nitric  and  hydrochloric 
acids;  the  success  of  the  operation  depends  upon  the 
entire  removal  of  the  hydrochloric  acid.  Dilute  to  about 
150  c.c.  and  boil;  add  an  emulsion  of  zinc  oxide  in  large 
excess,  by  which  the  iron  is  precipitated  as  fenic  hydrate  ; 
filter  off  the  silica,  oxides  of  zinc  and  iron,  and  dilute. up 
to  500  c.c.  Some  writers  recommend,  before  the  addition 
of  zinc  oxide,  to  neutralise  with  sodium  caibonate  and 
then  clear  up  the  solution  with  a  few  drops  of  nitric  acid  ; 
this  in  pradtice  we  have  found  to  be  unnecessaiy. 

Draw  off  from  the  diluted  liquid,  after  thorough  mixing, 
an  aliquot  part,  say  xoo  c.c.,  transfer  to  a  casserole,  heat 
to  boiling,  and  titrate  with  frequent  stirring,  with  a  normal 
solution  of  potassium  permanganate,  until  the  first  lose  tint 
is  obtained.  Calculate  the  per  cent  of  iron  corresponding 
to  the  permanganate  used,  and  multiply  this  per  cent 
found  by  o-2946  =  per  cent,  Mn.f 

The  manganese  scheme  as  above  stated  is  highly  re¬ 
commended,  both  for  rapidity  and  accuracy;  in  fadt  there 
is  no  known  method  which  we  think  will  compare  with  it 
for  technical  and  scientific  work. 

Occasionally  arsenic  determinations,  are  required  upon 
the  slags ;  for  this  determination  the  writer  thinks  there  is 
no  known  method  which  will  compare  with  that  of  Prof. 
Pearce,  as  detailed  by  Mr.  O.  J.  Frost  in  the  columns  of 

*  Berichte  der  Deutschen  Chemischen  Gesellschaft,  16,  1534.  See 
note  in  Amer.  Chein.  JoW.,y ol.  v.,  No.  6,  p.  459  .  .  , 

+  See  original  article,  Zeit.  f.  Anal.  Chem.,  20th  year,  p.  271,  also 
reeent  articles  by  Williams,  Stone,  and  others  in  the  Trans.  Amer. 
Inst.  Min.  Eng. 
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the  Engineering  and  Mining  Journal  (see  vol.  xxxv., 
p.  256).  The  method  is  a  general  one,  and  is  applicable 
to  ores,  furnace  products,  &c. 

"The  sulphur  is  determined  by  the  “  Fahlberg-Iles  ” 
method  as  follows  :  — 

E  ?Fuse  from  1  to  2  grms.  finely-powered  slag  in  a  silver 
or  platinum  gold-lined  crucible,  with  25  grms.  potassium 
hydrate  for  twenty  minutes,  cool,  dissolve  in  water,  filter 
oft'  hydrated  oxide  of  iron,  &c. ;  now  add  30  c.c.  bromine 
water,  and  then  concentrated  hydrochloric  acid  to  acid 
reabhon ;  boil  off  excess  of  bromine,  filter  if  necessary,  add 
barium  chloride,  and  proceed  as  usual  for  the  treatment 
of  barium  sulphate. 

Mr.  Walter  T.  Page,  chemist  to  these  works,  has  kindly 
favoured  me  with  the  scheme  for  zinc  determinations, 
which  he  is  using  with  good  success.  I  will  take  this 
opportunity  to  acknowledge  my  indebtedness  to  Mr.  Page 
for  much  valuable  aid  throughout  the  entire  preparation 
of  this  paper. 

Zinc  Scheme. 

Treat  1  grm.  of  substance  with  10  c.c.  HC1  +  5  grms. 
HNO3  -f  4  grms.  H2S04;  acids  concentrated  and  added  in 
the  above  given  order.  Digest  over  a  free  flame  to  perfedt 
decomposition,  until  thick  fumes  of  H2S04  appear;  cool, 
dilute  to  150  c.c.,  and  filter ;  wash  with  hot  water — now 
add  2  c.c.  HC1  and  pass  a  rapid  stream  of  H2S  to  satu¬ 
ration  ;  filter,  and  wash  ;  boil  filtrate,  and  oxidise  with 
KCIO3.  Precipitate  iron  and  alumina  with  ammonia, 
using  large  excess  ;  filter  and  wash.  (If  the  percentage  of 
zinc  is  large,  it  is  best  to  re-dissolve  and  re-precipitate, 
and  combine  filtrates). 

Add  now  HC1  to  decided  acid  readlion.  Transfer  to  £ 
litre  flask- — fill  to  mark,  mix  thoroughly,  and  draw  off  an 
aliquot  part.  Titrate  this  directly  with  a  standard  solution 
of  potassium  ferrocyanide,* * * §  using  uranium  acetate  as  the 
indicator.  The  ferrocj’anide  solution  is  made  up  with 
about  43  grms.  K4FeCy6  per  litre.  Ammonium  chloride 
interieres  slightly  with  the  accurate  determination  of  zinc 
by  this  method;  therefore  we  use  the  same  amount  of  re¬ 
agents,  and  correct  for  the  ammonium  chloride  in  each 
case.  Manganese,  nickel,  and  cobalt  interfere — hence  they 
are  to  be  removed  before  titration. 

The  results  of  the  fire  assays  for  lead  and  silver  are 
generally  all  that  is  necessary;  if,  however,  a  complete 
analysis  o:  slags  is  to  be  made,  the  lead  is  estimated  as  a 
sulphate  in  the  usual  manner. 

Some  writers  on  metallurgy,  and  certain  metallurgists, 
I  am  inclined  to  think,  seem  to  over-estimate  the  impor¬ 
tance  of  using  wet  methods  for  lead  and  silver.  Dr.  Percy 
is  inclined  to  the  belieff  “  that  the  dry  method  of  assay¬ 
ing  must  always  be  resorted  to  as  the  only  direbt,  accurate, 
and  practical  method”  for  commercial  determinations  of 
both  lead  and  silver.  The  writer,  after  having  used  a 
number  of  proposed  methods  to  facilitate  the  above  deter¬ 
minations,  has  come  to  the  same  conclusion.  There  are, 
however,  two  wet  methods,  that  deserve  special  mention  ; 
one  of  these  is  the  method  used  at  Bleiberg,+  where  lead 
sulphate  is  digested  for  one  hour  with  sodium  carbonate, 
the  resulting  lead  carbonate  dissolved  in  acetic  or  nitric 
acid,  and  the  lead  precipitated  from  this  solution  as  a  sul¬ 
phate,  in  which  form  it  is  weighed. 

The  other  method  is  the  one  proposed  by  A.  E. 
Haswell,]  and  was  subsequently  altered  by  H.  v.  Jupner.§ 
This  method,  very  briefly  stated,  is  : — 

Use  a  nitric  acid  solution  of  the  substance  to  be  deter¬ 
mined,  add  an  emulsion  of  zinc  oxide,  titrate  in  the  cold 
to  slight  rose  tint  with  a  decinormal  solution  of  perman¬ 
ganate,  warm,  and  add  a  few  drops  of  permanganate  until 
the  second  tint  is  observed. 

My  experience  with  the  foregoing  method  is,  that  the 
other  substances  mentioned  by  von  Jupner,  which  may  re. 

*  See  original  paper  by  Dr.  Fahlberg,  Zeit.  Anal.  Chem.,  1S74,  379. 

t  Percy’s  “  Metallurgy  of  Leaf,”  page  120" 

4  Percy’s  “  Metallurgy  of  Lean,”  page  270. 
k  Dingier s  Polytech,  jour.,  fed.  241,  p.  393. 

§  Oesternichisthe  Zeit.fiir  Berg,  und  Hutt.,  for  1881,  No.  51. 
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place  the  zinc  oxide,  as  potassium  and  ammonium  hydrates, 
sodium  and  ammonium  carbonates  and  also  quicklime,  do 
not  give  entire  satisfaction,  while  by  the  use  of  zinc  oxide, 
the  results  are  exceedingly  good.  I,  therefore,  have  come  to 
the  conclusion,  that  if  one  can  only  succeed  in  getting  all 
the  lead  into  solution  as  a  nitrate,  the  method  is  an  accu¬ 
rate  one.  Inasmuch  as  many  lead  ores  contain  lead  sul¬ 
phate  and  lead  in  other  forms  which  are  liable  to  tena¬ 
ciously  resist  the  ordinary  solvents,  the  method  should 
only  be  used  with  great  discretion.  In  cases  where  lead 
sulphate  is  present,  perhaps  it  could  be  advantageously 
removed  from  the  siliceous  residue  by  digestion  with 
sodium  carbonate,  or  the  lead  sulphate  could  be  easily  de¬ 
composed  by  metallic  zinc  in  a  hydrochloric  acid  solution.* 
The  difficulty  of  obtaining  zinc  which  is  free  from  lead 
would  militate  against  this  mode  of  procedure.  The 
volumetric  estimation  of  lead  by  potassium  dichromate  is 
not  used  at  any  of  the  western  metallurgical  works,  and, 
I  think,  for  good  reasons,  as  the  method  is  valueless. 

Volhard’s  method  for  the  volumetric  estimation  of  silver 
by  ammonium  sulphocyanide  is  a  most  excellent  one, 
where  it  can  be  applied. 

These  are  all  of  the  ingredients  the  chemist  will  ordi¬ 
narily  be  called  upon  to  determine  in  connexion  with  the 
lead-silver  smelting  industry.  Slags,  however,  may  and 
generally  do  contain  any  one  or  several  of  the  following 
elements:  Ba,  Cu,  Ni,  Co,  V,  Sb,  P,  K,  and  Na.  If  any 
of  these  are  to  be  determined,  the  methods  as  given  by 
Fresemus,  Rose,  Sutton,  Cairns,  or  Hart  are  followed. 

In  conclusion  I  will  state  that  the  above  methods  we 
also  use  daily  for  ores  and  furnace  products,  and  we  regard 
them  for  the  performance  of  our  work  as  invaluable. — The 
School  of  Mines  Quarterly. 
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This  Report  contains  a  great  deal  of  useful  information  in 
regard  to  the  manufacture  of  starch-sugar  and  the  nature 
of  the  products  obtained.  There  are  twenty-nine  factories 
in  the  United  States,  using,  as  nearly  as  can  be  estimated, 
43,000  bushels  of  corn  per  day.  The  products  are  of 
various  grades,  which  appear  in  commerce  under  the  fol¬ 
lowing  names  : — (a)  The  liquid  varieties  :  glucose,  mixing- 
glucose,  mixing-syrup,  corn-syrup,  jelly-glucose,  con¬ 
fectioners’ crystal  glucose.  ( h )  The  solid  varieties  :  solid 
grape-sugar,  clipped  grape-sugar,  granulated  grape-sugar, 
powdered  grape-sugar,  confectioners’  grape-sugar,  brewers’ 
grape-sugar. 

The  most  general  purposes  for  which  starch-sugar  is 
used  are  (r)  For  the  manufacture  of  table-syrup  ;  (2)  A 
substitute  for  barley-malt  in  the  brewing  of  ale  or  beer; 

(3)  As  a  substitute  for  cane-sugar  in  confectionery; 

(4)  For  the  adulteration  of  cane-sugar,  to  which  it  is 
added  to  the  extent  of  20,  or  more,  per  cent ;  (5)  For  the 
manufacture  of  artificial  honey ;  6.  For  the  manufacture 
of  vinegar. 

The  transformation  of  the  starch  into  dextrose  is  effected 
in  most  of  the  factories  by  means  of  sulphuric  acid, 
though  in  some  oxalic  is  used,  and  the  use  of  phosphoric 
acid  has  been  suggested.  The  normal  products  of  the 
transformation  by  means  of  these  acids  are,  as  is  well 
known,  dextrose,  maltose,  and  dextrin.  The  commercial 
products  consist  of  these  substances  in  different  propor¬ 
tions,  the  liquid  products  containing  more  dextrin  and 
maltose  than  the  solid  products.  In  the  latter  the  analy¬ 
ses  showed  the  presence  of  from  72  to  73^4  per  cent  of 
dextrose,  and  from  4’2  to  g-i  per  cent  of  dextrin.  In  the 
“glucoses”  or  liquid  products  analysed  the  amount  of 

*  See  article  in  School  oj  Mines  Quarterly  for  March,  1882,  by  the 
writer, 

t  Prepared  by  the  National  Academy  of  Sciences,  in  response  to  a 
request  made  by  the  Commissoner  of  Internal  Revenue.  Washing¬ 
ton  :  Government  Printing  Office.  1884. 
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dextrose  was  found  to  vary  from  34'3  f°  42‘8  per  cent,  and 
the  amount  of  dextrin  from  2g"8  to  45  3  Per  cent-  _  f  he 
mineral  constituents  were  found  to  be  present  only  in  in¬ 
significant  quantities,  and  to  be  of  harmless  nature. 

In  the  fourth  sub-division  of  the  report  the  subject  of  the 
relation  of  starch-sugar  to  health  is  discussed.  The  ques¬ 
tion,  “  Is  the  use  of  ‘  glucose,’  or  ‘  grape-sugar,’  injurious 
to  health  ?”  is  asked,  aad  the  report  then  proceeds  : 

“  This  is  certainly  one  of  the  most  important  questions 
that  can  be  asked  regarding  the  substance  under  considera¬ 
tion.  It  has  been  discussed  very  freely,  but  on  a  very  in¬ 
sufficient  basis  of  facts.  Indeed,  so  far  as  the  products 
made  from  corn-starch  are  concerned,  it  appears  that  no 
experiments  have  ever  been  made  with  refeience  to  theii 
effects  upon  the  system.  It  is  essential  in  a  discussion  of 
this  subject  to  keep  clearly  in  mind  the  fact,  that  while  it 
is  undoubtedly  true  that  the  pure  chemical  substances, 
dextrose,  maltose,  and  dextrin,  are  not  injurious,  there 
may  be  other  substances  present  in  small  quantities  in  the 
commercial  products,  and  that  these  are  capable  of  pro¬ 
ducing  injurious  effects ;  or-  it  may  be  true  that  when  the 
commercial  products  are  changed  by  fermentation  sub¬ 
stances  of  injurious  character  are  formed  or  left  unfer¬ 
mented. 

“  In  Germany,  where  large  quantities  of  dextrose  are 
made  from  potato-starch,  experiments  bearing  upon  the 
question  of  the  presence  of  injurious  constituents  have 
been  made  with  the  commercial  products.  Some  of  the 
results  obtained  indicate  that  after  fermentation  of  potato- 
sugar  there  are  left  substances  which  are  injurious,  while 
others  indicate  that  this  is  not  true.  Among  those  who 
have  experimented  on  the  subject  A.  Schmitz,  Nesslei, 
and  Freiherr  von  Mering  should  be  specially  mentioned. 
Schmitz*  fermented  potato-sugar,  and,  evaporating  the 
products  down  to  small  volumes,  administeied  known 
quantities  of  the  residues  to  cats  and  dogs,  and  in  a  few 
cases  to  human  beings.  The  results  obtained  were  uni¬ 
form,  and  showed  that  the  substance  caused  sickness,  as 
headache,  sweating,  and  loss  of  appetite. 

“  Later,  Nesslerf  undertook  similar  experiments,  and 
obtained  similar  results.  He  experimented  upon  his 
assistant  and  himself.  One  of  his  experiments  is  here 
described.  He  allowed  a  20  per  cent  solution  of  potato- 
sugar  to  ferment  after  the  addition  of  a  small  quantity  of 
hops.  After  the  fermentation  was  over  the  liquid  was 
filtered,  a  litre  evaporated  down  to  a  syrup,  and  then 
diluted  up  to  100  c.c.  This  solution  had  a  disagiceablc 
bitter  taste.  Nessler  took  50  c.c.  of  it  at  7  a.m.,  and  the 
same  quantity  at  10  a.m.,  each  portion  conesponding  to 
100  grms.  of  potato-sugar.  Toward  noon  he  began  to  ieel 
uncomfortable,  but  not  so  much  so  that  he  could  posi¬ 
tively  attribute  his  condition  to  the  beer  extradt.  At  2  p.m. 
the  residue  from  100  grms.  potato-sugar  was  again  taken, 
and  now  in  about  an  hour  there  followed  profuse  perspira¬ 
tion  and  violent  headache,  both  of  which  continued  until 
night.  A  few  days  later  his  assistant  took  the  residue 
from  go  grms.  of  sugar,  the  fermented  liquor  having  been 
evaporated  down  to  two-fifihs  its  original  volume.  He 
soon  experienced  difficulty  in  breathing,  and  broke  out  in 
a  cold  sweat ;  at  dinner  he  had  no  appetite,  and  was 
obliged  to  throw  up  the  little  soup  he  did  take.  In  the 
afternoon  he  had  a  violent  headache,  which  continued 
until  evening. 

“  Nessler  concludes  his  paper  with  these  words  :— ‘  It 
is  hence  beyond  a  doubt  true  that  in  the  liquid  obtained  in 
the  fermentation  of  potato-sugar  there  are  substances 
injurious  to  health.  If  the  question  is  asked  whether  this 
is  true  of  all  commercial  potato-sugars,  as  well  as  of  the 
sugar  examined,  we  cannot  give  a  definite  answer. 

“  ‘  In  the  case  of  all  varieties  of  potato-sugar  thus  far 
examined  there  remains  after  evaporation  of  the  fermented 
liquid  a  bitter  tasting  extract,  which  turns  the  plane  of 

*  Beitrage  zur  diatetischen  Beurtheilung  des  gallisirten  Weines1 

Bonn,  1878.  .  _r  .  .  „ 

t  Wochenblatt  des  landwirthschafthchen  Vereins  1m  Gross- 
herzogthum  Baden,  1880. 


polarisation  to  the  right,  and  it  is  very  probable  that  all 
of  them  may  act  injuriously  ipon  the  health,  in  varying 
degrees,  according  to  the  greater  or  less  purity. 

“  ‘  As  in  buying  the  sugars  it  is  not  possible  to  deter¬ 
mine  whether  the  harmful  substances  are  present  or  not, 
potato  sugar  should  not  be  used  for  the  preparation  of 
beverages,*  until  it  can  be  prepared  in  perfedtly  pure  form.’ 

“  Diredtly  opposed  to  the  results  of  Schmitz  and  Nesslei 
are  those  obtained  by  Freiherr  von  Mering. f 

“This  writer  experimented  upon  dogs,  cats,  rabbits, 
and  human  beings,  in  much  the  same  way  as  Schmitz  and 
Nessler  had  done,  and  he  concludes  that  the  unfermentable 
residues  from  potato-sugar  are  not  at  all  objedtionable. 

“  Later,  SchmitzJ  replied  to  Von  Mering,  upholding  his 

first  results.  .  .  . 

“  It  hence  appears  doubtful  whether  there  are  injurious 
substances  in  potato-sugar,  and  it  is  highly  desirable  that 
the  experiments  on  this  subject  should  be  repeated  by  those 
who  have  not  thus  far  taken  adtive  part  in  the  discussion. 
Even  though  it  should  eventually  be  shown  that  potato- 
sugar  is  or  is  not  objedtionable,  it  would  not  necessarily 
follow  that  the  same  is  also  true  of  maize-sugar. 

“  As,  so  far  as  we  know,  no  experiments  had  been 
made  upon  starch-sugar,  we  carefully  repeated  the  experi- 
ments  described  above,  using  several  of  the  samples  of 
glucose  and  grape-sugar,  the  analyses  of  which  are  given 
in  the  preceding  part  of  this  report. 

“  We  were  fortunate  in  securing  for  this  work  the  assist¬ 
ance  of  Dr.  J.  R.  Duggan,  of  the  Johns  Hopkins  University, 
who  has  for  some  time  past  been  occupied  in  experiments 
upon  fermentation,  and  who  is  hence  fully  familiar  with 
all  the  precautions  necessary  to  secure  reliable  results. 
The  fermentations  were  carried  on  in  a  new  cellar,  which 
fortunately  chanced  to  be  available,  so  that  the  danger  of 
abnormal  fermentation  was  reduced  to  a  minimum.  _ 

“  Pure  glucose  cannot  be  fermented  by  the  simple 
addition  of  yeast  in  small  quantity;  for  yeast,  like  all 
living  matter,  requires  certain  nitrogenous  and  inorganic 
materials  for  its  own  nourishment.  As  has  been  shown 
by  Pasteur,  this  want  may  be  supplied  by  the  addition  of 
certain  salts,,  such  as  ammonium  tartrate,  calcium  phos¬ 
phate,  &c. ;  but  as  these  cannot  be  added  in  exadtly  the 
necessary  proportions,  some  would  be  likely  to  remain  in 
the  solution  after  fermentation  was  complete,  and,  if  taken 
into  the  stomach  along  with  the  glucose  residue,  would 
probably  produce  an  effedt  of  its  own  which  might  be  attri¬ 
buted  to  the  glucose. 

“  It  is  not  easy  to  obtain  in  sufficient  quantity  a  liquid 
furnishing  a  proper  medium  for  the  growth  of  yeast  which 
does  not  also  contain  glucose;  and,  for  this  reason,  it  was 
first  necessary  to  determine  the  effedt,  if  any,  of  the  un¬ 
fermentable  residue  from  this  glucose. 

“Experiments  Nos.  1,  2,  and  3  were  made  for  this  pur¬ 
pose.  The  nutrient  liquid  used  was  barley-wort,  on  ac¬ 
count  of  the  fadt  that  it  is  most  commonly  used  in  brewing 
for  commercial  purposes. 

“  This  liquid  contains  much  more  nitrogenous  matter 
than  is  necessary  to  support  the  yeast  during  its  fermenta¬ 
tion,  and  therefore  it  still  forms  a  good  medium  foi  the 
growth  and  development  of  yeast  after  it  is  considerably 
diluted  with  a  solution  of  glucose. 

“The  method  of  experimenting  was  as  follows:  I  he 
barley-wort,  of  the  concentration  usually  employed  for 
making  beer,  was  mixed  with  the  glucose  solution,  and 
the  whole  heated  to  boiling  by  passing  steam  through  a 
coil  of  block-tin  tubing  placed  in  the  tub.  The  tube  was 
then  connedted  with  the  hydrant,  and  water  passed  through 
it  until  the  solution  was  well-cooled.  It  was  then  allowed 
to  flow  slowly  over  a  wide  board,  for  the  purpose  of 
thoroughly  aerating  it.  The  temperature  was  reduced  to 
about  io°  C.,  and  about  a  pint  of  yeast  added.  Fermen- 


*  One  of  the  uses  to  which  potato-sugar  is  put  in  Germany  is  as  an 
addition  to  poor  wine.  „  ..  .  _  . , 
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tation  was  carried  on  in  a  cool  vault,  and  was  allowed  to 
continue  until  very  little  sugar  was  left  in  the  solution 
and  the  yeast  had  all  settled  to  the  bottom  of  the  tubs. 
A  sufficient  quantity  of  beer  was  then  syphoned  off  and 
evaporated  slowly  over  the  water-bath  to  about  one-tenth 
its  volume.  The  residue  consisted  principally  of  dextrin; 
nitrogenous  matter  from  the  wort,  glycerin,  succinic  acid, 
and  probably  other  produds  of  fermentation  in  very  small 
quantities.  It  formed  a  thick,  dark-coloured  syrup,  of 
very  disagreeable  taste,  especially  when  w'ort  containing 
hops  had  been  used.  For  this  reason,  sweet-wort  was 
used  in  most  of  the  experiments.  All  of  the  fermentations 
were  carried  on  by  the  low  process — that  is,  with  bottom 
yeast  at  a  temperature  of  from  8°  to  io°  C. 

“  Two  experiments  were  tried  with  the  high  process, 
but  it  was  found  to  be  impradicable  on  the  small  scale, 
on  account  of  the  development  of  badteria,  due  to  the 
higher  temperature.  As  the  difference  in  the  two  processes 
is  essentially  one  of  temperature  only,  there  is  no  reason 
to  suppose  that  they  could  in  any  way  give  different  results. 

“  The  amonnt  of  yeast  added  to  each  tub  was  about 
one-half  litre.  This  was  carefully  examined  with  the 
microscope,  both  before  and  after  fermentation,  to  guard 
against  the  presence  of  foreign  ferments  that  might  pro¬ 
duce  injurious  produds.  The  glucoses  used  were  of 
the  various  manufadures  already  mentioned,  and  embraced 
the  different  grades  of  solid  and  liquid  produds. 

“  The  extrads  were  taken  at  different  hours  of  the  day, 
both  before  and  after  meals.  The  quantity  usually  taken 
contained  the  residue  from  125  grms,  of  glucose  ;  but  in 
experiment  No.  8  this  quantity  was  increased  so  as  to  cor¬ 
respond  to  2CO  grms.  It  seems  useless  to  try  still  larger 
quantities,  for  it  is  probable  that  if  much  more  was  taken 
the  normal  produds  of  fermentation,  such  as  succinic  acid, 
would  produce  some  effedt. 

“  Experiments  1  and  2. — Thirty  litres  of  sweet-wort 
and  the  same  quantity  of  hopped  wort  were  separately 
fermented,  the  process  lasting,  in  each  case,  one  week. 
Five  litres  of  the  resulting  liquid  were  evaporated  to 
750  c.c.,  and  300  c.c.  of  the  extract  taken  internally. 
The  same  experiment  was  tried  by  two  individuals,  but 
no  effed  was  produced.  The  amount  of  extradt  taken 
corresponded  to  two  litres  of  the  beer. 

“  Experiment  3. — In  this  experiment  there  were  used  15 
litres  of  sweet-wort,  to  which  were  added  15  litres  of  a 
12-5  per  cent  solution  of  cane-sugar.  Five  litres  of  the 
liquid  were  evaporated  to  500  c.c.,  and  200  c.c.  of  the 
extract  taken,  with  no  effect.  The  amount  of  extract 
taken  represented  125  grms.  of  cane-sugar. 

11  Experiment  4. — Fermented  15  litres  sweet-wort  and 
15  litres  of  a  i2‘5  per  cent  solution  of  grape-sugar.  (Sam¬ 
ple  No.  12.)  Five  litres  of  the  liquid  were  evaporated  to 
500  c.c.,  and  200  c.c.  taken.  No  effect  was  produced. 
On  the  following  day,  the  same  amount  of  residue  was 
taken,  and  with  no  effect.  The  amount  of  extract  taken 
corresponded  to  125  grms.  of  glucose  in  each  experiment. 

“  Experiment  5. — Fifteen  litres  of  sweet-wort  and  15 
litres  of  a  12-5  per  cent  solution  of  grape-sugar  (Sample 
No.  7)  were  fermented.  The  same  amount  of  extract 
was  taken  as  in  the  last  experiment,  with  the  same 
results. 

“  Experiment  6. — The  details  of  this  experiment  were 
exactly  the  same  as  those  of  the  last.  The  substance 
was  a  commercial  glucose.  (Sample  No.  14.) 

“  Experiment  7. — Fifteen  litres  of  hopped  wort,  with  7-5 
litres  of  a  25  per  cent  solution  of  commercial  glucose 
(Sample  No.i),  were  fermented.  Four  litres  of  the  fer¬ 
mented  liquid  were  evaporated  down  to  400  c.c.,  and  of 
the  residue  150  c.c.  were  taken.  No  effed:  was  felt. 

“  Experiment  8. — Fifteen  litres  of  hopped  wort  and  7-5 
litres  of  a  25  per  cent  solution  of  grape-sugar  (Sample 
No.  13)  were  fermented.  Five  litres  of  the  fermented 
liquid  were  evaporated  to  500  c.c.  and  200  c.c.  taken.  No 
effect  was  felt.  The  extract  represented  160  grms.  of 
grape-sugar.  / 

“  The  experiments  described  above  occupied  about  two 


months,  during  which  time  Dr.  Duggan  repeatedly  took 
large  quantities  of  the  extracts.  At  the  end  of  the  experi¬ 
ments,  and  during  the  entire  period,  his  health  continued 
excellent. 

“  There  was  nothing  whatever  to  indicate  that  the 
extracts  contained  anything  injurious  to  health,  and  the 
conclusion  seems  to  be  fully  justified  that  the  samples 
examined  by  us,  and  which  we  have  every  reason  to 
believe  were  fair  average  samples  of  the  substances  found 
in  the  market,  contained  nothing  objectionable  from  a 
sanitary  standpoint.  In  the  experiments  the  experi¬ 
menter  took  into  his  system  everything  that  could  pos¬ 
sibly  be  objectionable  contained  in  from  120  grms.  to  160 
grms.  of  the  glucose,  or  grape  sugar,  i.e.,  from  a  quarter 
to  a  third  of  a  pound.  It  must  be  borne  in  mind,  further, 
that  the  extract  which  was  taken  into  the  stomach  must 
have  contained  any  objectionable  mineral  as  well  as 
organic  substances  present  in  the  glucose  employed. 
Hence,  the  results  seem  to  be  final  as  regards  the 
injurious  nature  of  glucose  or  grape-sugar  made  from  maize. 

“These  experiments  extended  over  a  period  of  only 
about  two  months.  On  the  question,  therefore,  whether 
any  injurious  effect  would  follow  the  continuous  use  of 
this  material,  the  committee  has  no  information. 

“  Our  experiments  have,  of  course,  no  direct  connection 
with  those  of  Schmitz,  Nessler,  and  Von  Mering,  already 
referred  to.  These  gentlemen  experimented  upon  potato- 
sugar  as  furnished  by  manufacturers  in  Germany.  Our 
conclusions  are  valid  only  for  maize-sugar  as  furnished 
by  manufacturers  in  this  country. 

“  It  should  be  further  remarked  that,  although  our 
experiments  show  conclusively  that  the  products  of  fer¬ 
mentation  of  glucose  are  not  dangerous  to  health,  it  does 
not  necessarily  follow  that  beer  made  by  the  fermentation 
of  glucose  is  as  good  as  that  made  in  the  usual  way. 
That  is  a  matter  which  does  not  fall  within  the  scope 
of  our  investigation.” 

The  report  was  prepared  by  a  committee  of  the 
National  Academy  of  Sciences,  which  consisted  of  Pro¬ 
fessors  George  F.  Barker,  of  the  University  of  Penn¬ 
sylvania,  W.  H.  Brewer,  of  Yale  Cottage ;  Wolcott 
Gibbs,  of  Harvard  College ;  Charles  F.  Chandler,  of 
Columbia  College;  and  Ira  Remsen,  of  Johns  Hopkins 
University. 
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To  Colonel  Sir  Francis  Bolton,  Water  Examiner, 
Metropolis  Water  Act,  1871. 

London,  October  6th,  1884. 

Sir, — We  submit  herewith  the  results  of  our  analyses 
of  the  182  samples  of  water  collected  by  us  during  the  past 
month,  at  the  several  places  and  on  the  several  days  indi¬ 
cated,  from  the  mains  of  the  seven  London  Water  Com¬ 
panies  taking  their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  onetaken  daily  from  September  istto  September 
30  th  inclusive.  The  purity  of  the  water,  in  resped:  of  organic 
matter,  has  been  determined  by  the  Oxygen  and  the 
Combustion  ;  rocesses;  and  the  results  of  our  analyses  by 
these  methods  are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,,  as  determined  by  the  colour-meter 
,  described  in  a  previous  report. 
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In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  submitted  to 
analysis. 

Of  the  182  samples  submitted  to  examination,  two 
were  found  to  be  “very  slightly  turbid ,”  and  one  “  slightly 
turbid .”  The  remaining  179  samples  were  perfectly  clear, 
bright,  and  well-filtered. 

The  results  as  to  the  state  of  aeration  of  the  whole  of 
the  samples,  and  as  to  the  degree  of  freedom  from  colour 
of  all  but  the  one  sample  recorded  as  “  slightly  turbid,” 
have  not  differed  appreciably  from  the  results  met  with  in 
the  previous  summer  months’  supplies.  The  proportion  of 
organic  matter  has  continued  low,  though  not  so  excep¬ 
tionally  low  as  was  noticeable  in  the  supply  for  August. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 
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A  Treatise  on  the  Purification  of  Coal-Gas  and  the  Ad¬ 
vantages  of  Cooper's  Coal-Liming  Process.  By  R.  P. 
Spice,  M.  Inst.  C.E.  London:  E.  and  F.  N.  Spon. 

In  the  very  first  sentence  of  this  book  the  author  strikes  a 
significant  key-note.  Says  he:  “  Seveial  years  have 
elapsed  since  modern  chemical  knowledge  was  biought  to 
bear,  inconveniently  to  say  the  least  of  it,  upon  the  Gas 
Manufacturers  of  London  ;  and  many  hard  battles  have 
been  fought  in  Parliamentary  Committee  Rooms  con¬ 
cerning  the  vexed  question  of  what  are  called  sulphur 
compounds.  Formerly  these  obnoxious  and  troublesome 
bodies  were  not  thought  of,  and  probably  not  known 
except  to  the  learned  who  inhabit  the  higher  regions  of 
scientific  life;  who  can  tell  common  people  more  than 
they  would  like  or  care  to  know  concerning  the  air  we 
breathe,  and  the  water  or  milk  which  we  drink  or  ought 

not  to  drink.”  .  .  . 

Frankly  speaking,  we  do  not  at  all  like  the  spirit  of  these 
remarks.  No  doubt  it  would  be  exceedingly  convenient 
for  the  manufacturers  of  various  products  if  “  common 
people”  would  only  buy  them  without  enquiries  as  to 
their  purity.  But  even  the  said  common  people  have  been 
able  to  observe  the  injury  done  to  books,  pictures,  dyed 
and  printed  tissues,  metal  articles,  &c.,  in  rooms  where 
an  impure  gas  is  used  for  lighting.  Hence  we  are  hard¬ 
hearted  enough  to  prefer  the  convenience  of  the  many  to 
that  of  the  "few.  We  think  ourselves  not  only  entitled, 
but  in  duty  bound,  to  warn  the  “  common  people  ”  against 
hydrogen  sulphide  and  carbon  disulphide  in  the  gas  they 
consume.  As  a  matter  of  course,  if  any  methods  can  be 
found  of  obtaining  gas  in  a  state  of  greater  purity  an  ad¬ 
vantage  will  accrue  to  both  sides.  Mr.  Spice’s  objeft  in 
the  work  before  us  is  to  demonstrate  the  advantages  of 
the  “Cooper  process,”  i.e.,  the  admixture  of  the  coal 
before  distillation  with  a  certain  quantity  of  lime.  But 
these  advantages  might  have  been  equally  well  shown 
without  the  initial  sneers  at“  modern  chemical  knowledge” 
and  the  “  learned  who  inhabit  the  higher  regions  of  scien¬ 
tific  life.” 

The  advantages  which  the  Cooper  process  is  said,  to 
possess  are,  as  claimed  in  the  patent,  “  an  increased  yield 
of  ammonia  and  ammoniacal  products,”  “  a  diminution  of 
the  impurities  in  crude  gas  that  is,  evidently  in  the 
gas  before  it  has  been  subjected  to  purification — and, 
lastly,  that  “the  resulting  coke  is  for  certain  purposes 
improved.” 

The  first  of  these  claims  is,  on  theoretical  principles, 
indisputable.  Every  chemist  knows  that  a  nitrogenous 
organic  body  ignited  with  lime  must  give  off  more  of  its 


nitrogen  in  the  form  of  ammonia  than  if  ignited  alone.  It 
is  here  laid  down  that  the  increase  in  the  yield  of  ammonia 
by  the  Cooper  process  is  very  considerable.  According  to 
Mr.  Wanklyn  the  yield  is  at  least  doubled.  As  to  the  tar 
produced, — a  very  interesting  subject  to  chemical  manu¬ 
facturers— we  find  no  precise  statements  either  concerning 
quantity  or  quality.  . ,  . 

The  point  on  which  the  greatest  accent  is  here  laid  is 
evidently  the  suppression  of  sulphur  compounds.  It  is 
admitted  that  the  addition  of  lime  to  coal  for  this  purpose 
has  been  claimed  before,  in  patents  which  have  now  ex¬ 
pired.  But  the  validity  of  Mr.  Cooper’s  patent  is 
maintained,  it  appears,  on  no  less  an  authority  than  Mr. 
R.  E.  Webster,  Q.C.,  on  the  grounds,  apparently,  that  a 
different  proportion  of  lime  is  used  than  had  been  pio- 
posed  by  former  inventors.  Haddock  (1819)  used  i2i  per 
cent  of  lime,  and  did  not  mix  it  with  the  coal ;  Leslie  (1859) 
took  10  per  cent  of  slaked  lime,  and  mixed  it  with  the  coal. 
Mr.  Cooper,  as  here  quoted,  takes  abouj  \  cwt.  of  quick¬ 
lime  per  ton  of  coal  and  slakes  it  with  its  own  weight  o 
water,  thus  bringing  the  total  of  slaked  lime  to  5  per  cent. 
Into  the  questions  of  patent-right  which  here  suggest  them¬ 
selves  we  cannot  enter. 

We  should,  however,  like  to  know  Mr.  Spice  s  warrant 
for  asserting  that  the  Leslie  process  is  “  absolutely  im¬ 
practicable  and  valueless,”  especially  if  it,  as  he  says, 

never  has  been  worked  ? 

We  are  told  that  the  Cooper  process  supersedes  the 
lime  purifiers — wet  or  dry — thereby  doing  away  with  that 
very  objectionable  article  “  blue  b  lly,”  and  that  though  it 
does  not  render  the  oxide  of  iron  purifiers  unnecessary 
it  increases  their  vitality  from  a  week  to  a  year. 

As  regards  the  gas  made,  Mr.  Spice  makes  no  “  claim 
for  any  gain  in  either  quantity  or  illuminating  power. 

The  effects  of  the  liming  process  upon  the  coke  are  evi¬ 
dently  a  bone  of  contention.  Some  persons  who  have 
cffven  it  a  trial  report  an  increase  and  others  a  decrease 
fn  quantity.  Some  practical  authorities  assert  that  there 
is  a  deterioration  in  quality,  whilst  others  contend  that 
the  combustibility  of  the  product  is  increased.  These  are 
points  upon  which  practical  metallurgists  will  easily  reach 
a  final  decision. 

We  think  that  Mr.  Spice  would  have  served  his  cause 
quite  as  well  had  he  adopted  a  more  courteous  tone 
towards  dissidents. 


The  Electricians'  Pocket-Book  :  The  English  Edition  of 

Hospitalier’s  “  Formulaire  Pratique  de’  1’EleCtricien. 

Translated  with  additions  by  Gordon  Wigan,  M.A. 

Cassell  and  Co.,  Limited  :  London,  Paris,  and  New 

We  have  here  a  work  which  must  prove  exceedingly  useful 
to  all  persons— and  they  are  rapidly  increasing  in  numbers 
_ who  are  engaged  either  in  the  theoretical  study  of  elec¬ 
tricity  or  in  its  practical  applications.  The  author  begins 
with  definitions,  first  principles,  and  general  laws.  He 
goes  on  to  units  of  measurement,  measuring  instruments, 
and  the  methods  of  using  them  for  measuring  currents, 
resistances,  potential  and  electromotive  force,  electrical 
quantity,  capacity  and  energy,  and  for  testing  cables.  In 
the  next  part  we  find  a  variety  of  practical  information 
and  experimental  results. 

We  regret  here  to  find  that  both  author  and  translator 
have  retained  the  very  objectionable  hydrometer  scale  of 
Beaume  instead  of  direCt  specific  gravity,  or  Twaddell’s 
scale,  which  two  admit  of  mutual  conversion  by  the 
simplest  calculation.  If  England  is  called  upon  to  abandon 
her  traditional  standards  of  weight  and  measure  France 
may,  in  turn,  be  not  unreasonably  expected  to  give  up 

Beaume.  . 

The  subject  of  conductors  brings  us  to  the  Birmingham 
wire  guages,”  of  which,  for  the  promotion  of  confusion, 
there  exist  no  fewer  than  fourteen  !  . 

In  the  chapter  on  the  production  and  application  of 
electricity  there  is  a  short  description  of  all  the  principal 
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batteries  in  use  ;  of  accumulators  ;  of  thermo-eledtric 
batteries,  and  of  the  mechanical  generators  of  ele&ricity. 

Some  of  the  more  important  applications  of  ele&ricity 
are  next  passed  in  review,  such  as  the  transmission  of 
power,  with  special  notice  of  the  experiments  of  Marcel 
Deprez  ;  eledtric  lighting,  telegraphy,  and  telephony. 

Lastly,  we  have  a  chapter  of  recipes  and  processes. 
Here  we  notice  that  Mr.  Wigan  has  in  one  case  trans¬ 
lated  the  French  term  eau  forte  (nitric  acid)  too  literally. 
The  corresponding  English  term,  still  used  by  artisans 
in  various  branches  of  trade  is  aqua  forth. 

There  is,  in  conclusion,  a  bibliography  of  the  authorities 
consulted,  and  an  index  to  the  tables  contained  in  the 
work. 


Manual  of  Chemical  Manipulations,  followed  by  a  Manual 

of  Operatory  Chemistry .  (Manuel  de  Manipulations 

Chimiques  suivi  d’un  Manuel  de  Chimie  Operatoire.) 

By  Fr.  de  Walque.  Louvain :  D.  Aug.  Peeters- 

Ruelens. 

In  that  part  of  the  work  before  us  which  is  devoted  to 
chemical  manipulations  the  author  takes  into  considera¬ 
tion,  first,  working  with  glass,  the  mechanical  division  of 
solids,  the  weighing  of  solids,  and  the  weighing  and  mea¬ 
suring  of  liquids  and  gases.  He  then  turns  successively 
to  operations  in  the  dry  and  in  the  wet  way. 

Upon  glass-working  M.  de  Walque  lays  a  great,  but 
not  an  exaggerated,  weight.  At  the  same  time  it  is  evi¬ 
dent  that  no  man  can  by  reading  become  an  expert  glass- 
worker,  without  seeing  how  the  various  operations  are 
adtually  performed. 

The  instructions  for  pulverising  and  otherwise  commi¬ 
nuting  bodies  convey  not  a  few  hints  which  will  be  very 
useful  to  the  student. 

The  directions  for  weighing,  for  the  management  of  the 
balance,  and  the  verification  of  weights  are  also  satisfac¬ 
tory.  The  author  declares,  not  without  truth,  that  in 
laboratories  where  numerous  students  work  the  exactitude 
of  the  balances  cannot  be  depended  on,  and  he  recom¬ 
mends  in  such  cases  Borda’s  methods  of  double  weighing 
or  of  substitution. 

In  speaking  of  burettes,  the  “  English  burette  ”  (Binks’s) 
is  said  to  be  exceedingly  convenient  for  use,  an  opinion 
which  we  do  not  share,  seeing  that  after  a  quantity  of  the 
liquid  has  been  dropped  out  at  the  orifice  some  time  has 
to  elapse  before  the  quantity  remaining  reaches  its  final 
level,  not  to  speak  of  the  effeCt  due  to  the  heat  of  the 
hand.  Mohr’s  burette  is  also  mentioned,  but  without  the 
name  of  its  author. 

We  next  come  to  the  directions  for  the  production  and 
application  of  heat.  It  may  perhaps  surprise  us  that 
spirit-lamps  should  be  mentioned  before  coming  to  gas  as 
used  in  the  Bunsen  burner.  But  on  the  Continent  alcohol 
is  decidedly  cheaper  than  in  England,  and  is  not,  like  the 
ordinary  methylated  spirit  sold  here,  rendered  practically 
useless  by  the  addition  of  shellac. 

In  places  where  gas  was  not  procurable  we  have  seen 
the  outside  of  platinum  capsules  densely  coated  with 
soot,  owing  to  this  unfortunate  ingredient.  Mention  is 
here  also  made  of  those  spirit-lamps  on  the  principle  of 
the  aelopyle.  These  instruments  sometimes  ignite  a 
crucible  beautifully,  but  just  at  the  last  moment  they 
throw  a  somersault,  overturning  the  crucible  and  spilling 
its  contents.  The  gas-furnaces  of  Perrot,  Schlosing,  &c., 
are  mentioned,  but  we  find  no  notice  of  the  “  solid  flame  ” 
burner  of  Fletcher,  which  is  very  useful  in  the  laboratory. 
We  cannot,  however,  follow  the  author  in  his  very  com¬ 
plete  instructions  for  all  the  various  processes  occurring 
in  chemical  practice. 

So  far  the  work  before  us  may  be  regarded  as  a  treatise 
on  chemical  manipulations.  The  remaining  part  is  a 
manual  of  experimental  and  analytical  chemistry,  begin¬ 
ning  with  the  development  of  hydrogen  gas.  Here  we 
find  little  deserving  special  notice,  whether  commendatory 
or  otherwise.  The  properties  and  reactions  of  the  various 


compounds  and  the  methods  for  their  preparation  are,  as 
far  as  we  perceive,  laid  down  in  accordance  with  the 
present  state  of  knowledge.  It  might  have  been  well, 
however,  in  speaking  of  arsenic  hydride,  to  have  cautioned 
the  student  concerning  the  danger  of  inhaling  this  gas. 

An  appendix  gives  a  set  of  tables  for  qualitative 
analysis. 

The  next  section  of  the  book  is  devoted  to  a  brief  view 
of  organic  chemistry,  somewhat  curiously  arranged,  and 
in  which  we  find  no  mention  of  some  of  the  most  impor¬ 
tant  bodies. 

The  illustrations  given  at  the  end  are  numerous,  but  by 
no  means  so  well  executed  as  we  often  find  in  French 
works. 


CORRESPONDENCE. 

THE  LATE  DR.  ANGUS  SMITH’S  ALKALI 
REPORT. 

To  the  Editor  of  the  Chemical  News. 

Sir, — As  the  one  who  had  charge  of  Dr.  Angus  Smith’s 
proof-sheets  I  think  it  a  duty  to  call  attention  to  the  unin¬ 
telligibleness  of  the  last  two  lines  in  his  Presentation  of 
the  Alkali  Report,  as  it  may  refledt  on>  the  writer’s  clear¬ 
ness  in  didtation,  on  the  Secretary’s  carelessness,  or  on 
my  negledt  in  allowing  such  to  pass  uncorredted. 

This  non-meaning  is  not  found  in  Dr.  Angus  Smith’s 
manuscript,  nor  in  the  first  copy  of  Report  sent  for  revise, 
nor  in  the  revised  copy  sent  to  the  Secretary  of  the  Board. 

Had  this  mistake  occurred  in  Dr.  Angus  Smith’s  life¬ 
time  it  would  have  been  a  matter  of  little  or  of  no  import¬ 
ance,  as  any  reader  would  at  once  see  that  he  could  not 
have  written  such  meaningless  sentences. — I  am,  &c., 

Jessie  Knox-Smith. 

Gowrie  House,  York  Place,  Manchester, 

Oftober  7,  1884. 


DR.  EDMUND  W.  DAVY’S  MOLYBDIC  ACID  TEST 
FOR  ALCOHOL. 


To  the  Editor  of  the  Chemical  News. 

Sir,— Amongst  the  “  Chemical  Notices  from  Foreign 
Sources”  in  the  Chemical  News,  vol.  1.,  p.  175,  there^is 
a  paragraph  under  the  heading  “  A  Readtion  for  Alcohol,” 
from  which  it  would  appear  that  the  readtion,  which  I  had 
proposed  several  years  ago  as  a  test  for  alcohol,  had 
recently  been  brought  forward  by  some  Continental  che¬ 
mist  who  was  evidently  unaware  that  it  had  been  pre¬ 
viously  published. 

The  reaction  referred  to  is  that  which  takes  place  on 
bringing  (under  particular  circumstances)  a  solution  of 
molybdic  acid  in  strong  sulphuric  acid  in  contact  with 
alcohol,  when  a  deep  azure  blue  colouration  is  produced. 
This  test,  which  is  one  of  exceeding  delicacy,  I  brought 
before  the  Royal  Irish  Academy  in  the  year  1876,  when  it 
was  first  published  in  its  Proceedings  ;  and  it  subsequently 
appeared  in  the  Chemical  News,  vol.  xxxiv.,  p.  137, 
where  I  pointed  out  some  of  its  useful  applications.  In 
the  following  year  I  also  published  in  the  London  Pharma¬ 
ceutical  Journal  (vol.  viii.,  3rd  series)  a  further  application 
of  this  test,  viz.,  its  employment  in  the  detection  of  alcohol 
when  used  as  an  adulterant  of  the  essential  oils,  for  which 
purpose  it  is  especially  serviceable. 

As  to  the  exception  which  Messrs.  Gladstone  and  Tribe 
have  taken  to  this  test  (alluded  to  in  the  paragraph  re¬ 
ferred  to),  on  the  ground  that  this  reaction  is  inconclusive, 
since  a  series  of  other  reducing  agents  produce  the  same 
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effect  as  alcohol,  this  circumstance  I  myself  pointed  out 
when  proposing  the  test ;  but  I  may  observe  that  the  same 
objection  applies  to  all  the  other  tests  that  have  hitherto 
been  proposed  for  that  substance  j  and,  notwithstanding 
this  defect,  I  still  maintain  that  from  the  facility  of  its 
application  and  its  extreme  sensitiveness  it  may  be  very 
usefully  employed  as  a  test  for  alcohol,  not  only  in  the 
cases  I  have  pointed  out  in  my  published  papers,  but  in 
many  others. — I  am,  &c., 

Edmund  W.  Davy,  M.D. 


Fortfield  Terrace, 

Templeogue,  Co.  Dublin, 
October  21,  1884. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. _ All  degrees  of  temperature  are  Centigrade  unless  otherwis 

expressed. 


Comptes  Rendus  Hebdomadairesdes  Stances, del’ Academic 

des  Sciences.  Vol.  xcix.,  No.  13,  September  29,  1884. 

The  Vegetation  of  the  Amaianthacese:  Distribution 
of  the  Fundamental  Principles. — MM.  Berthelot  and 
Andre— The  increase  of  lignine  and  of  analogous 
principles  extends  to  all  parts  of  the  plant,  both  absolutely 
and  relatively.  It  forms  ultimately  three-iourths  of  the 
weight  of  the  stem  and  the  root  in  vigorous  amaranths, 
but  remains  less  in  the  leaves.  In  species  where  vegeta¬ 
tion  is  feeble  and  frudification  incomplete  the  proportion 
of  lignine  scarcely  exceeds  half  the  total  weight.  The 
proportion  of  soluble  and  transportable  hydrocarbons 
increases  during  vegetation  ;  its  maximum  coincides  with 
the  epoch  of  inflorescence,  especially  in  the  stem.  I  he 
albumenoid  principles  are  at  first  concentrated  in  the 
leaves  but  afterwards  in  the  leaves  and  the  flowers.  The 
potassium  salts,  the  presence  and  proportion  of  which  are 
correlative  with  phenomena  of  oxidation,  are  at  first  con¬ 
centrated  in  the  stem  and  leaves.  Subsequently  they  are 
more  uniformly  distributed.  The  roots  contain  the  lowest 
relative  proportion.  Insoluble  mineral  matters  tend  to 
accumulate  in  the  leaves  except  in  plants  which  vegetate 
feebly,  where  they  seem  to  remain  in  the  roots. 

Separation  of  Cerium  and  Thorium. — M.  Lecoq  de 
Boisbaudran.— Tbe  author  proceeds  as  follows  ;  the  mixed 
solution,  almost  neutral  (sulphates  or  chlorides)  aie  treated 
with  a  few  drops  of  hydrochloric  acid  and  boiled  lor  a  few 
minutes  along  with  turnings  of  pure  copper.  1  he  per- 
salts  of  cerium  are  thus  entirely  reduced  to  the  minimum 
stage.  There  is  then  added  to  the  liquid,  without  removing 
the  copper  turnings,  a  decided  excess  of  cuprous  oxide, 
and  the  whole  is  kept  at  a  gentle  boil  for  at  least  three 
quarters  of  an  hour-  The  precipitate,  collected  on  a  filter, 
is  washed  with  distilled  water  previously  boiled  with  a 
little  cuprous  oxide.  This  precipitate,  which  contains  the 
thoiia  as  well  as  a  small  quantity  of  cerium  oxide  (due 
especially  to  deficient  washing),  is  re-dissolved  in  hydro¬ 
chloric  acid,  mixed,  if  needful,  with  a  little  nitric  acid. 
The  copper  is  removed  either  by  means  of  sulphuretted 
hydrogen  in  a  very  acid  solution,  01  by  an  excess  of  am¬ 
monia.  The  ceriferous  thorina  is  submitted  a  second,  or 
at  most  a  third,  time  to  the  same  treatment,  and  is  then 
free  from  cerium  and  no  longer  takes  an  orange-yellow 
colour  on  contad  with  oxygenated  water.  The  various 
ceriferous  solutions  are  collected  and  freed  from  coppei  by 
means  of  sulphuretted  hydrogen  or  ammonia.  Considering 
the  facility  of  repeating  the  treatment  with  copper  or 
cuprous  oxide  there  is  no  inconvenience  in  leaving  rathei 
large  traces  of  cerium  in  the  first  precipitate  of  thoria  ob¬ 
tained,  but  it  is  essential  this  latter  oxide  should  be  com¬ 
pletely  precipitated.  It  is  safer,  therelore,  to  prolong  the 


boiling  of  the  liquid  with  cuprous  oxide  for  an  entire  hour. 
If  there  is  any  suspicion  that  traces  of  thoria  have  been 
left  in  the  mass  of  ceria  it  may  be  re-dissolved  in  hydro¬ 
chloric  acid,  and  the  solution  submitted  to  a  new  and  more 
prolonged  ebullition  in  presence  of  copper  and  cuprous 
oxide. 

Solubility  of  Gallium  Ferrocyanide  :  Correction 
of  a  Former  Statement. — Lecoq  de  Boisbaudran. — The 
author,  when  treating  of  the  separation  of  gallium  from 
manganese,  observed  that  at  ebullition  gallium  prussiate 
is  more  easily  soluble  in  its  mother-liquor  if  there  is  added 
to  it  a  certain  quantity  of  manganese  chloride.  Other 
experiments,  however,  seem  to  show  that  the  effed  ob¬ 
tained  depends  not  on  the  presence  of  the  manganese,  but 
on  a  decided  acidity  of  the  solution  of  manganese  chloride 
employed.  In  fad,  if  we  add  a  sufficient  quantity  of  hy¬ 
drochloric  acid  to  the  mother-liquor  of  pure  gallium  ferro- 
cyanide,  this  also  dissolves  on  boiling. 

The  Produces  obtained  on  Treating  Tellurium 
with  Nitric  Acid.— D.  Klein  and  J.  Morel.— It  is  gene¬ 
rally  admitted  that  in  the  readion  of  tellurium  and  nitric 
acid  the  only  produd  is  tellurous  anhydride.  M.  Klein  in 
a  former  communication  described  a  basic  telluric  nitrate 
obtained  on  attacking  tellurium  with  a  large  excess  of  hot 
dilute  nitric  ac;d.  The  authors  having  re-examined  the 
matter  find  that  on  treating  tellurium  with  nitric  acid 
there  is  formed — (1)  a  solution  of  tellurous  hydrate  soluble 
in  nitric  acid  (at  about  0°) ;  (2)  a  tellurous  nitrate,  which 
is  decomposed  at  70°  to  8o°,  forming  tellurous  anhydride 
and  a  basic  nitrate.  This  tellurous  nitrate  is  formed  at 
about  200,  and  is  decomposed  spontaneously  on  standing, 
even  in  the  cold,  into  basic  nitrate  and  anhydride.  The 
basic  telluric  nitrate  is  also  decomposed  by  water.  The 
properties  of  tellurous  anhydride  have  been  very  incorrectly 
described.  It  is  spoken  of  in  the  text-books  as  slightly 
soluble  in  water.  But  it  is  almost  as  insoluble  as  barium 
sulphate,  x  part  requiring  for  solution  150,000  parts  of 
water. 


Journal  de  Pharmacie  et  de  Chemie. 

Series  5,  Vol.  ix.,  June,  1884. 

Assay  of  the  Quinine  Sulphate  of  Commerce. — 
J.  C.  DeVry. — The  author  states  that  all  the  quinine 
sulphates  of  commerce  which  he  has  analysed  contain 
cinchonidine  sulphate  in  proportions  ranging  from  5  to  18 
per  cent.  This  is  not  an  adulteration,  but  a  natural  con¬ 
sequence  of  the  presence  of  conchonidine  in  the  barks 
employed.  The  manufacturer,  though  he  can  prepare 
the  acid  quinine  sulphate  chemically  pure,  is  unable  to 
produce  the  ordinary  (basic)  quinine  sulphate  pure  on  an 
industrial  scale.  If  he  could  effect  this  it  would  not  be 
accepted  in  the  market,  as  a  light  sulphate  is  demanded. 
But  the  basic  quinine  sulphate,  when  chemically  pure,  is 
not  light,  but  relatively  heavy.  When  5  grins.  of 
commercial  quinine  sulphate  are  dissolved  in  200 
grms.  of  boiling  water,  and  adding  5  grms.  of  Seig- 
nette’s  salt,  likewise  dissolved  in  a  very  small  quantity  of 
boiling  water,  the  liquid  remains  limpid  for  an  instant, 
and  then  forms  on  cooling  regular  crystals.  After  twenty- 
four  hours  these  crystals  are  carefully  collected  on  a  filter, 
washed  with  the  smallest  possible  quantity  of  water,  and 
dried  in  the  air.  On  treating  in  this  manner  the  various 
quinine  sulphates  of  commerce  it  will  be  found  that  the 
weights  of  tartrate  obtained  are  not  always  identical, 
because  the  quantity  of  these  tartrates  depends  on  the 
water  of  crystallisation  and  on  the  presence  of  cinchoni¬ 
dine  the  tartrate  of  which  does  not  crystallise  out  under 
these  conditions,  but  lemains  in  solution.  Consequently 
the  weight  of  the  tartrates  obtained  is  one  mark  of  the 
commercial  value  of  quinine  sulphate.  On  treating 
various  samples  of  quinine  sulphate  in  this  manner  the 
author  has  obtained  quantities  of  tartrates  varying  from 
88-84  to  93-14  of  the  sulphate  employed. 
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ON  THE  CHEMISTRY  OF  POTABLE  WATER.* 

By  Professor  ODLING,  M.B.,  F.R.S.,  F.R.C.P., 
President  of  the  Institute  of  Chemistry. 

I.  Sources  of  Watev  Supply. 

The  water  of  most  towns  is  derived,  as  is  well  known, 
from  one  or  other  of  three  typical  sources,  constituted  re¬ 
spectively  by  springs,  or  streams,  or  lakes ;  this  last- 
named  source  being  taken  to  include  not  only  natural 
lakes,  but  also  those  huge  artificially  formed  reservoirs,  in 
which  the  surface  water  collected  from  more  or  less  exten¬ 
sive  gathering  grounds  is  retained  by  means  of  embank¬ 
ments,  and  stored  up  for  distribution  to  consumers.  Al¬ 
though  some  streams,  indeed,  are  fed  largely  by  springs, 
and  some  lakes  are  little  else  than  local  expansions  of 
streams  or  rivers,  still  a  general  distinction  in  character 
between  supplies  derived  from  the  three  just  spoken  of 
typical  sources,  is,  on  the  whole,  broadly  recognisable  ; 
and  this,  notwithstanding  the  faCt  of  the  considerable 
differences  in  composition  manifested  by  individual  spring 
waters,  derived  from  different  springs  or  wells,  by  indi¬ 
vidual  stream  waters,  derived  from  different  streams  or 
rivers,  and  by  individual  lake  waters,  derived  from  dif¬ 
ferent  lakes  or  reservoirs.  Despite  the  marked  preference 
of  a  few  authorities  for  some  one  variety  of  source  to  the 
exclusion  of  the  others,  the  majority  of  engineers  have 
come  to  recognise  each  variety  as  having  its  own  charac¬ 
teristic  excellences  and  concomitant  defeCts,  and  are  ac¬ 
cordingly  ready  to  avail  themselves,  in  different  cases,  of 
whatever  kind  of  source  is  rendered  by  local  circumstances 
most  available  and  suitable  for  the  particular  town  to  be 
supplied.  From  all  three  varieties  of  source  alike, 
numerous  large  populations  have  been  furnished  for  gener¬ 
ations  past,  with  an  abundant,  and,  as  the  result  has 
shown,  with  a  satisfactory  and  wholesome  supply  of  water ; 
although,  indeed,  in  a  few  special  instances,  supplies  from 
all  three  varieties  of  sources  alike  have,  in  different  ways 
and  under  exceptional  circumstances,  proved  detrimental 
to  the  health,  and  even,  in  certain  cases,  fatal  to  the  lives 
of  some  among  the  population  supplied.  All  three 
varieties  of  source  have,  under  the  best  advice  of  the 
time,  been  continually  resorted  to  from  the  earliest  period 
of  water  supply  undertakings,  nearly  three  centuries  ago, 
down  to  the  present  day.  Thus,  while  the  youngest  of 
the  companies  supplying  London  has  obtained  its  supply, 
since  1862,  wholly  from  deep  wells  sunk  in  the  chalk,  the 
new  works  for  the  supply  of  Liverpool  and  Manchester  re¬ 
spectively,  which  may  both  take  rank  among  the  greatest 
hydraulic  undertakings  of  the  century,  are  intended  to  in¬ 
troduce  and  distribute  river  water  in  the  one  town  and 
lake  water  in  the  other.  All  experience,  indeed,  goes  to 
show  that  the  supply  of  excellent  water  is  not  confined  to 
its  supply  from  any  single  variety  of  source  ;  and  that  for 
the  purpose  of  water  supply,  there  are  alike  good  wells 
and  bad  wells,  good  lakes  and  bad  lakes,  good  rivers  and 
bad  rivers.  Just,  moreover,  as  the  best  of  river  waters  or 
lake  waters  will  fall  short  in  regard  to  an  excellency 
characteristic  of  well  water,  so  will  the  best  of  well  waters 
fall  short  in  regard  to  an  excellency  characteristic  of  lake 
water  or  river  water.  The  comparison  of  one  sort  with 
the  other  sorts  of  water  must  be  made  as  a  whole.  To 
select  arbitrarily  the  special  good  point  of  one  sort  of 
water  as  a  standard,  to  the  negleCt  of  the  countervailing 
good  points  of  other  sorts,  and  to  measure  the  quality  of 
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the  other  sorts  solely  in  reference  to  this  selected  standard, 
is  clearly  the  conduct  rather  of  an  advocate  than  of  a  judge. 

II.  Purity  of  Water. 

Watei ,  as  conceived  of  by  the  chemist,  is  a  definite  com¬ 
pound  of  too  parts  by  weight  of  oxygen,  united  with  12-5 
parts  by  weight  of  hydrogen.  So  exceedingly  difficult  is 
it  of  production,  even  if  it  ever  has  been  produced  in  an 
absolutely  pure  state,  that  it  may  be  regarded  rather  as  an 
ideal  than  a  real  chemical  substance.  All  natural  water, 
besides  the  matter,  never  entirely  absent,  which  it  holds 
in  suspension,  is  a  solution  of  various  mineral  matters, 
of  various  organic  matters,  and  of  various  gases  in  the 
ideal  water,  or  protoxide  of  hydrogen,  of  the  chemist. 
Of  the  different  kinds  of  foreign  substance  habitually  or 
exceptionally  present  in  natural  water,  some  kinds  are 
beyond  question  prejudicial,  and  in  particular  cases  highly 
prejudicial;  most  kinds  are  simply  innocuous;  while  not 
a  few  kinds,  as  saline  matter  in  moderate  proportion,  and 
more  particularly  dissolved  aerial  matter,  are  positively 
beneficial.  Looked  at,  however,  from  a  strictly  chemical 
point  of  view,  any  matter  whatever  foreign  to  the  ideal 
chemical  compound  water,  constitutes  an  impurity  of  the 
natural  water  in  which  it  occurs,  whether  this  foreign 
matter  be  a  prejudicial  or  a  beneficial  constituent,  whether 
it  consists  of  sewage  matter,  by  which  the  water  is  fouled, 
or  of  healthful  oxygen,  by  which  it  is  aerated.  The 
chemist  uses  the  word  pure,  not  in  the  sense  of  opposite  to 
nasty,  but  much  in  the  way  it  is  often  used  in  ordinary 
language,  to  express  the  exclusion  from  one  thing  of  any¬ 
thing  else,  whether  better  or  worse.  Thus,  we  talk  no  less 
familiarly  of  pure  rubbish  or  pure  dross  than  of  pure  gold. 
We  speak  of  pure  nonsense  as  readily  as  we  speak  of  pure 
truth,  irrespective  of  the  circumstance  that  the  nonsense 
would  be  benefited,  though  to  the  prejudice  of  its  purity, 
by  its  contamination  with  a  few  grains  of  sense.  So 
chemists  speak  of  pure  water,  irrespective  of  the  circum¬ 
stance  that,  for  all  the  needs  of  life,  the  water  is  benefited, 
though  to  the  prejudice  of  its  chemical  purity,  by  the 
presence  both  of  its  dissolved  gases  and  of  a  proportion  of 
dissolved  saline  matter.  Chemists,  then,  are  in  the  habit 
of  using  the  word  “  purity  ”  to  signify  oneness  of  chemical 
nature.  Accordingly,  in  the  eyes  of  a  chemist,  the  matter, 
for  example,  of  an  old  copper  penny  would  have  its  degree 
of  purity  equally  lowered  by  the  same  addition  made  to  it 
of  any  kind  of  other  matter,  whether  of  base  metal,  like 
tin,  or  of  noble  metal,  like  silver,  or  even  gold.  Similarly, 
in  the  case  of  natural  water,  the  small  proportions  of  other 
substance  existing  together  with  the  main  substance,  prot¬ 
oxide  of  hydrogen,  interfere  with  the  oneness  of  its  chem¬ 
ical  nature ;  or,  in  other  words,  constitute  the  natural 
water  a  mixture  of  substances,  instead  of  being  a  single 
substance,  which  is  alone  looked  upon  by  the  chemist  as  a 
pure  substance.  It  follows,  that  the  water  of  the  chemist 
is  one  thing,  the  water  of  nature  another.  The  ideal 
water  of  the  chemist  is  a  single  substance;  the  water  of 
nature,  like  the  air  of  nature,  is  a  mixture  of  substances. 
Just  as  this  last  is  a  variable  mixture  of  the  pure  chemical 
substances — nitrogen,  oxygen,  water  vapour,  carbonic  acid, 
and  ammonia,  with  traces  of  various  other  kinds  of  matter, 
so  is  the  water  of  nature  a  variable  mixture  of  the  pure 
chemical  substances — protoxide  of  hydrogen,  common  salt, 
saltpetre,  gypsum,  limestone,  carbonic  acid,  nitrogen,  and 
oxygen,  &c.,  together  with  various  kinds  of  organic  matter. 
Air,  from  which  the  minor  constituents  of  atmospheric  air 
have  been  carefully  abstracted,  is  sometimes  spoken  of  as 
purified  air;  but  air,  deprived  in  this  way  of  its  so-called 
impurities,  is  absolutely  incapable,  in  relation  alike  to 
animal  and  vegetable  life,  of  fulfilling  the  functions  of  an 
atmosphere.  The  substitution  of  such  purified  air  for 
adtual  atmospheric  air  would  mean  the  cessation  on  the 
earth’s  surface  of  all  life  as  it  now  exists.  Similarly,  with 
regard  to  natural  water,  some  of  its  minor  constituents  we 
know  to  be  essential,  others  of  them  we  have  reason  to 
think  advantageous  to  the  fulfilment  of  its  functions  in 
nature.  Bearing  in  mind,  indeed,  the  interaction  every- 
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where  of  life  and  the  conditions  of  living,  we  can  scarcely 
doubt  that  the  a&ual  mixed  substance,  water,  is  better 
suited  to  supply  the  wants  of  our  daily  life  than  the  ideal 
unmixed  substance  would  be  ;  and,  further,  we  have  no 
reason  whatever  to  look  upon  this  ideal  substance  as  fur- 
nishing  a  standard  of  excellence,  to  which  it  is  desirable 
that  our  daily  supply  should,  as  far  as  piadicable,  and  in 
all  respeds,  approximate.  What  we  really  desiderate  is 
not  chemical  purity,  but  hygienic  freedom  from  anything 
hurtful.  In  some  water,  as  in  some  air,  an  objedionable 
constituent  may  be  met  with  ;  but  in  the  case  neither  of 
water  nor  air  is  there  any  presumption  on  the  score  of 
wholesomeness,  in  favour  of  a  single  substance  as  such, 
rather  than  of  a  mixed  substance  as  such.  The  presump¬ 
tion  is  indeed  the  other  way.  No  one  desires  unmixed 
oxygen,  or  even  oxygen  and  nitrogen  free  fiom  commixtuie 
with  the  minor  constituents  of  our  native  air ;  so  neither 
is  there  any  reason  to  desire  unmixed  protoxide  of  hydro¬ 
gen  freed  from  the  minor  constituents  of  wholesome 
natural  water.  It  is  clearly  open  to  a  chemist,  addressing 
himself  to  chemists,  to  speak  of  the  constituents  of  ordi¬ 
nary  water,  other  than  protoxide  of  hydrogen,  as  impuri¬ 
ties  in  the  water;  provided  of  course  that  he  is  consistent, 
and  includes  the  desirable  dissolved  gases  of  the  water 
amonc*  its  impurities  and  as  contributories  of  the  sum 
total  of  its  impurity.  It  is  also  open  to  a  chemist,  ad¬ 
dressing  himself  to  chemists,  to  make  a  comparison  01 
different  natural  waters  in  resped  to  the  relative  propor¬ 
tions  of  their  total  impurity,  or  of  their  saline  impurity,  or 
of  their  calcareous  impurity,  or  of  their  organic  impurity, 
or  of  their  aerial  impurity,  &c.  But  it  is  not,  I  take  it, 
open  to  a  chemist,  addressing  the  general  public,  to  speak 
as  a  chemist  of  some  particular  selected  constituent, 
characteristic  of  the  class  of  natural  waters  derived  from 
one  kind  of  source,  as  an  impurity,  and  to  leave  it  to  be 
inferred  by  the  general  public  that  because  this  constituent 
is  in  a  strict  chemical  sense,  an  impurity,  it  is  therefore 
a  something  nasty  and  unwholesome,  and  that  the  class 
of  waters  in  which  it  is  more  especially  met  with  are,  in 
proportion  to  the  extent  of  its  presence,  nasty  and  un¬ 
wholesome.  The  general  public  do  not  know  that  the 
chemical  impurity  of  a  water  may  be  good  or  bad,  noxious 
or  innoxious,  desirable  or  undesirable,  wholesome  or  un¬ 
wholesome.  They  are  unaware  that  no  scale  of  whole¬ 
someness  or  desirableness  can  be  inferred  from  a  scale  of 
chemical  purity,  with  resped  to  some  particular  constitu- 
ent  stigmatised  as  an  impurity,  until  it  has  been  established 
by  evidence  that  this  particular  chemical  impurity  is  of  an 
unwholesome  or  prejudicial  charader.  It  is  a  mere  dia- 
ledtic  artifice,  and  not  a  very  worthy  artifice,  to  use  the 
word  impurity  in  a  stridtly  scientific  sense,  with  intention 
to  have  it  accepted  in  a  popular  sense  as  bearing  a  meaning 
which,  scientifically,  by  no  means  belongs  to  it. 

III.  Organic  Matter  of  Water. 

The  saline  matter  of  water  is  a  useful  expression  to 
denote  the  sum  of  the  dissolved  mineral  constituents,  and 
the  organic  matter  of  water  a  useful  expression  to  denote 
the  sum  of  the  dissolved  organic  constituents  of  natural 
water  The  saline  matter  of  one  water  is  not  necessarily, 
or  yet  commonly,  identical  with  the  saline  matter  of 
another  water;  nor  is  the  saline  matter  of  the  selfsame 
body  of  water  necessarily  identical  throughout  its  entire 
extent,  or  from  one  period  of  time  to  another.  The  same 
holds  good  with  regard  to  the  organic  matter  of  water.  It 
is  a  different  thing  in  one  water  from  what  it  is  in  another ; 
and  may  be  different  in  the  same  water  from  place  to  place 
and  from  time  to  time.  But  just  as  there  is  a  charadter  or 
nature  more  or  less  common  to  the  usual  varieties  of 
dissolved  saline  matter,  so  also  is  there  a  charadter  or 
nature  common,  within  certain  limits,  to  the  usual  varieties 
of  organic  matter  met  with  in  potable  water.  .  So  far,  a 
certain  parallelism  holds  good  between  the  saline  matter 
of  water  on  the  one  hand,  and  its  dissolved  organic  matter 
on  the  other.  But  in  rnany  impoitant  paiticulars  the 
parallelism  fails.  Thus  the  saline  matter  occurs,  for  the 


most  part,  in  appreciable  proportion,  say  from  T  to  ft,  of 
a  per  cent.  It  is  constituted  of  definite  chemical  sub¬ 
stances,  possessed  of  well-determined  properties  ;  and  its 
amount  is  capable  of  estimation  with  all  desirable  accu¬ 
racy — with  considerable  accuracy  by  diredt  weighing,  and 
with  yet  greater  accuracy  indiredtly,  by  the  separate  esti¬ 
mation  of  its  several  constituents.  The  dissolved  organic 
matter  of  potable  water,  on  the  other  hand,  never  amounts 
to  more  than  an  exceedingly  minute  proportion,  say  from 

foVo  t0  Tffou  of  aPer  centG  what  are  lts  seParate  C0Ij- 
stituents,  and  what  their  chemical  nature,  is  almost  if 
not  wholly  unknown ;  its  amount  is,  moreover,  incapable  of 
diredt  determination,  and  the  different  means  for  its  in- 
diredt  determination  are  far  from  satisfadtory.  Chemists 
are  capable,  however,  thanks  to  Dr.  Frankland,  of  deter¬ 
mining  with  a  considerable  degree  of  accuracy  the  quan¬ 
tity  of  carbon  that  exists  in  any  water,  in  the  form  of  or¬ 
ganic  matter.  Evidently,  if  all  organic  matter  contained 
the  same  proportion  of  carbon,  a  determination  of  the  or¬ 
ganic  carbon  present  in  any  water  would  be  tantamount 
to  a  determination  of  its  organic  matter.  But  in  reality, 
the  proportion  of  carbon  existing  in  different  individual 
varieties  of  organic  matter  has,  on  the  contrary,  a  very 
wide  range  of  variation.  Still,  it  would  appear,  from  such 
imperfedt  investigations  as  have  been  made,  that  the  pro¬ 
portion  of  carbon  existing  in  the  organic  matter  of  water — 
that  is  to  say,  the  mean  proportion  of  carbon  present  in 
the  whole  of  the  several  individual  constituents  of  the  or¬ 
ganic  matter  taken  together— is  not  subjed  to  any  such 
considerable  range  of  variation,  and  that  it  may,  without 
risk  of  serious  error,  be  valued  at  about  40  per  cent. 
Disregarding  then  for  the  moment  the  consideration  of 
the  nature  o!  the  dissolved  organic  matter  present  in  na¬ 
tural  water,  and  confining  attention  only  to  its  quantity, 
it  may  be  taken  as  admitted  that  the  determination  of  the 
organic  carbon  in  water  is  an  absolute,  and  more  than 
fairly  accurate,  determination ;  that  the  organic  matter  of 
water  is  in  a  general  way  proportionate  to  the  amount  of 
its  organic  carbon  ;  that  the  amount  of  organic  matter  may 
accordingly  be  represented  by  some  multiple  of  the  organic 
carbon  ;  and  that  for  purposes  of  comparison,  at  any  rate, 
this  multiple  may  be  taken  provisionally  as  2'5,  corres¬ 
ponding,  of  course,  to  the  occurrence  of  40  per  cent  of 
carbon  in  the  organic  matter. 

The  inquiry  next  presents  itself  as  to  what,  on  the  basis 
of  these  propositions,  is  the  quantity  of  organic  carbon, 
and  consequently  of  organic  matter,  present  in  the  three 
classes  of  water  derived  respedively  from  each  of  our  typi¬ 
cal  varieties  of  source.  Speaking  generally,  it  may  be  said 
that  the  proportion  of  organic  matter  is  decidedly  least  in 
spring  or  well  water — that  is  to  say,  if  we  limit  our  atten¬ 
tion  to  such  waters  only  as  would  be  taken  for  town  supply, 
for  there  are,  of  course,  foul  well  waters,  in  which  the 
amount  of  organic  matter  is  in  excess  of  anything  ordin¬ 
arily  met  with  in  the  water  of  lakes  and  natural  rivers. 
As  between  lake  sources  in  general,  and  river  sources  in 
general,  it  is  not  easy  to  assign  the  order  of  seriation.  The 
proportion  of  organic  matter  found  indifferent  lake  waters 
is,  on  the  whole,  more  uniform  than  the  proportion  found 
in  the  waters  of  different  rivers.  Accordingly,  while  in 
some  river  waters  the  proportion  of  organic  matter  is  some¬ 
what  higher,  there  are  other  river  waters  in  which  it  is 
very  considerably  lower  than  the  proportion  commonly 
present  in  lake  water.  On  the  whole,  it  would  seem  that 
river  water  in  general  must  take  precedence  of  lake  water 
in  resped  to  the  smallness  of  its  proportion  of  dissolved 
organic  matter,  subjed,  however,  to  the  observation  that 
the  proportion  of  this  constituent  is  more  variable  in  river 
water;  or  that  it  is  liable  to  a  greater  range  of  variation, 
both  as  between  the  water  of  one  river,  and  the  water  of 
another,  and  as  between  the  water  of  the  same  river  at 
different  seasons.  In  order  to  give  some  idea  of  the  quan¬ 
tities  of  organic  carbon,  and  consequently  of  organic 
matter,  present  in  the  water,  furnished  from  different 
varictiesjof  source  for  town  supply,  I  have  made  an  abstrad 
s  of  the  results  set  forth  in  the  Registrar-General’s  monthly 
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Mean  of  Eighteen  Monthly  Analyses. 


Organic  Carbon. 

Organic  Matter. 

Source. 

Proprietary. 

Parts  per 
100,000. 

J- 

Grains  per 
gallon. 

Grains  per  gallon, 
(estimated.) 

Chalk  Springs . 

Kent  Company  . . 

o-047 

0-033 

0-083 

River  Lea  and  Springs  . . 

New  River  Company  .. 

0-089 

0-062 

0-156 

Mixed . 

Birmingham  Corporation  . . 

0-132 

0-093 

0-231 

River  Lea . 

East  London  Company  . 

0-139 

0-098 

0-245 

Loch  Katrine . 

Glasgow  Corporation  . . 

0-147 

0-103 

0-257 

River  Thames . 

The  Five  Companies  .. 

0-164 

0-II5 

0-286 

reports  for  the  last  year  and  a-half,  beginning,  that  is  to 
say,  with  the  report  for  January,  1883,  and  ending  with 
the  report  last  made,  for  June,  1884,  in  respetft  to  the 
supplies  of  London,  Birmingham,  and  Glasgow.  I  have 
resorted  to  the  reports  of  the  Registrar-General,  in  part, 
because  they  alone  furnish  the  results  of  a  regular  series  of 
analyses  of  the  water  supplied  to  other  towns  than  London  ; 
and,  in  part,  because,  with  regard  to  London,  I  have,  for 
the  purpose  of  this  address,  preferred  to  bring  before  you 
the  results  of  analyses  for  which  I  am  not  in  any  way" re¬ 
sponsible.  There  is  not,  however,  any  appreciable  differ¬ 
ence  between  the  mean  results  for  the  period  obtained  by 
Dr.  Frankland,  on  the  one  hand,  and  by  my  colleagues 
and  myself  on  the  other,  in  respedt  to  the  composition  of 
the  London  waters  examined  by  both  of  us. 

The  five  Thames  waterworks  companies,  as  is  well 
known,  take  their  supply  from  the  river  at  Hampton, 
Ditton,  and  Molesey.  They  furnish  just  under  50  percent 
of  the  total  supply  of  the  metropolis.  The  East  London 
Waterworks  Company  take  their  supply  from  the  River 
Lea,  some  distance  below  Ware.  Their  subsiding  reser¬ 
voir  at  Walthamstow  has  the  enormous  area  of  222  acres, 
equal  to  that  of  a  good-sized  lake.  The  company  have 
power  to  take  in  addition  ten  million  gallons  of  water  daily 
from  the  Thames  at  Sudbury.  It  is  but  seldom,  however, 
fhet  they  resort  to  the  Thames  at  all ;  and  very  rarely  in¬ 
deed  to  the  extent  of  more  than  one-quarter  of  the  daily 
amount  they  are  privileged  to  obtain.  Substantially,  the 
water  of  the  East  London  Company  is  water  from  the  Lea. 
The  New  River  Company  takes  somewhere  about  four- 
fifths  of  their  supply  from  the  Lea,  above  Ware,  and  the 
remaining  one-fifth  from  Chadwell  springs  and  a  series  of 
deep  wells  sunk  in  the  chalk.  The  East  London  and  New 
River  Companies  jointly,  furnish  about  44  per  cent  of  the 
total  supply  of  the  metropolis.  The  Kent  Waterworks 
Company  take  their  water  entirely  from  deep  wells  in  the 
•chalk,  and  furnish  from  this  source  rather  more  than  6  per 
•cent  of  the  total  supply  of  the  metropolis.  The  water 
■supplied  to  the  town  of  Birmingham  by  the  Corporation 
;is  taken  from  various  sources,  lake  or  reservoir,  stream, 
and  well,  but  in  what  relative  proportions  I  am  unable  to 
say.  The  water  supplied  to  the  town  of  Glasgow  by  the 
'Corporation  is  taken,  as  is  well  known,  from  Loch  Katrine, 
The  subjoined  table  shows  the  adtual  quantities  of  organic 
(carbon,  expressed  both  in  parts  per  100,000  and  in  grains 
•per  gallon,  and  the  estimated  quantities  of  organic  matter 
in  grains  per  gallon,  present  in  these  six  several  supplies 
of  water,  as  determined  by  monthly  analyses  of  the  waters 
conducted  during  the  last  year  and  a-half. 

It  will  be  seen  that  the  organic  matter  of  the  Kent  Com¬ 
pany’s  water,  which  is  a  spring-water,  is  under  one-tenth 
of  a  grain  per  gallon  ;  that  the  organic  matter  of  the  New 
River  Company’s  water,  which  is  niainly  a  river-water,  is 
considerably  under  two-tenths  of  a  grain  per  gallon  ;  that 
the  organic  matter  of  the  East  London  Company’s  water, 
which  is  a  river- water,  that  of  the  Birmingham  Corpora¬ 
tion’s  water,  which  is  a  mixed  water,  and  that  of  the 
Glasgow  Corporation’s  water,  which  is  a  lake-water,  are 
alike  about  two  and  a-half  tenths,  i.e.,  a  quarter,  of  a 
grain  per  gallon  ;  while  the  organic  matter  of  the  Thames 
Companies’  supply  of  river-water  is  under  three-tenths  of 
-a  grain  per  gallon.  It  is  to  be  noted  however,  that, 


although  the  average  proportion  of  organic  matter  in  the 
Thames-derived  water  supplied  to  London,  is  a  little  in 
excess  of  that  in  the  Birmingham  and  Glasgow  Corpora¬ 
tions’  supplies,  the  excess  is  entirely  due  to  the  effedt  of 
the  winter  floods.  Comparing  the  results  in  the  summer 
nine  months,  March  to  September,  1883,  and  March  to 
June,  1884,  the  proportion  of  organic  matter  in  the  Glasgow 
Corporation’s  supply  is  somewhat  in  excess  of  the  propor¬ 
tion  found  in  the  Thames  supply,  the  number  of  grains  of 
organic  matter  being  for  the  Thames-derived  water  0-22, 
and  for  the  Glasgow  water  0-25  grain  per  gallon.  Simi¬ 
larly,  the  organic  matter  of  the  East  London  Company’s 
water,  during  the  summer  months,  falls  appreciably  below 
that  of  the  Glasgow  Corporation’s  supply  at  the  same 
season  of  the  year — the  season,  that  is  to  say,  during 
which  a  high  charadter  of  water  is  considered  to  be  more 
especially  demanded.  The  above  statements,  as  to  the 
particular  fradtions  of  a  grain  of  organic  matter  ordinarily 
present  in  a  gallon  of  different  kinds  of  water,  serve  to 
convey  some  idea  of  the  always  exceeding  smallness  of 
the  quantity.  A  better  notion,  however,  of  the  minuteness 
of  even  the  highest  proportions  of  organic  matter  found, 
say,  in  any  London  water,  is  afforded  by  stating  the  results 
in  another  way.  Thus,  if  we  suppose  for  an  instant  that 
the  Thames  companies’  water,  instead  of  containing  under 
three-tenths  of  a  grain,  contained  seven-tenths  of  a  grain 
of  organic  matter  per  gallon — a  maximum  which  has  been 
occasionally  approached  in  the  supply  of  one  or  other  of 
the  Thames  companies  at  a  period  of  flood — even  this  ex¬ 
ceptional  proportion  would  but  correspond  to  the  presence 
in  the  water  of  exadtly  the  thousandth  part  of  1  per  cent 
of  organic  matter.  Whether  or  not,  variations  within  the 
limit  of  such  a  small  proportion  of  dissolved  organic 
matter  present  in  potable  water,  ranging  from  about  the 
one-thousandth  part  of  1  per  cent  exceptionally  met  with 
in  a  Thames-derived  water,  down  to  the  eight-thousandth 
part  of  1  per  cent  habitually  met  with  in  a  chalk  spring- 
water,  are  matters  of  any  real  significance,  must  obviously 
depend  on  the  charadter  of  the  dissolved  organic  matter 
present  in  the  different  waters.  It  will  suffice  for  the  present 
to  observe  that,  so  far  as  mere  quantity  of  organic  matter 
is  concerned,  the  water  supplied  to  London  from  the 
Thames  and  Lea  takes,  on  the  whole,  precedence  of  the 
highly  reputed,  and  deservedly  reputed,  water  furnished  to 
Glasgow;  as,  doubtless,  it  will  take  precedence  of  the 
water  about  to  be  furnished  to  Manchester. 

As  regards  range  of  variation,  it  is  noticeable  that, 
while  the  mean  proportion  of  organic  matter  present  in 
the  summer  supply  of  the  Thames  Companies,  as  calu- 
lated  from  the  average  of  forty-five  analyses  reported  to 
the  Registrar-General,  is  0-22  grain  per  gallon;  and  the 
mean  proportion  present  in  the  yearly  supply,  as  calculated 
from  the  average  of  ninety  analyses,  is  0-28  grain  per 
gallon  ;  the  proportion  in  one  particular  sample  of  water 
out  of  the  ninety  samples  analysed  fell  to  0-17  grain,  in 
two  samples  it  rose  to  0-50  grain,  in  one  sample  to  o-53 
grain,  and  in  yet  another  sample  to  o-6o  grain  ;  but  that 
in  no  one  sample  out  of  the  ninety  did  it  reach  the  maximum 
of  o'70  grain  per  gallon,  so  as  to  constitute  the  thousandth 
part  of  1  per  cent  of  the  water.  It  happens  similarly  in 
nearly  all  natural  waters,  that  while  the  absolute  variation 
in  the  proportion  of  organic  matter  present  at  different 
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times  is  almost  infinitesimally  small,  the  relative  variation 
is,  on  the  other  hand,  strikingly  large.  Thus  the  propor¬ 
tion  of  organic  matter  present  in  the  Glasgow  Corpora¬ 
tion’s  lake-water  at  different  times  varies  as  1  to  2  ;  that 
in  the  Kent  Company’s  spring-water,  in  the  East  London 
Company’s  water,  and  in  the  Tham  s  Companies’  water, 
varies  as  1  to  3  or  3J ;  that  in  the  N  ew  River  Company’s 
water  varies  as  1  to  4  ;  and  that  in  t  he  Birmingham  Cor¬ 
poration’s  water  varies  as  1  to  7  ;  but  the  larger  range  of 
variation  in  the  water  of  these  last  two  supplies  is 
dependent,  doubtless,  on  the  circumstance  of  their  being 
mixed  supplies,  constituted  of  unequal  proportions  of  their 
several  contributories  at  different  times.  In  the  official 
phraseology  with  which  we  are  so  familiar — phraseology 
of  but  little  meaning,  though  the  words  are  strong — it 
would  be  said  that  while  the  degree  of  “  pollution  by 
organic  impurity  ”  of  the  Glasgow  water  is  twice  as  great 
at  one  time  as  at  another,  the  degree  of  “  pollution  by 
organic  impurity  ”  of  the  Birmingham  water  is  seven  times 
as  great  at  one  time  as  at  another.  The  large  extent  of 
relative  variation  thus  noticeable  in  respeCt  to  the  organic 
matter  of  water  is  common,  as  might  be  expected,  to  those 
other  of  its  constituents,  which  also  exist  absolutely  in 
very  small  quantity,  and  is,  indeed,  almost  a  consequence 
of  the  smallness  of  their  absolute  quantity.  A  somewhat 
parallel  comparison  may  be  adduced  in  the  case  of  personal 
wealth.  We  know  that  while  the  wealth  of  a  capitalist 
will,  for  the  most  part,  vary  only  by  a  small  percentage 
from  month  to  month,  the  whole  fortune  of  a  beggar,  his 
utmost  riches  being  a  matter  of  no  consideration,  may  vary 
many-fold  in  the  course  of  a  day,  although  by  the  absolute 
amount  of  only  a  few  halfpence  put  into  or  taken  out  of 
his  ragged  pocket. 

IV.  General  Considerations- 

So  far,  attention  has  been  directed  to  the  organic  matter 
of  potable  water  solely  from  the  point  of  view  of  its 
quantity.  A  much  more  important  inquiry,  however,  has 
reference  to  its  nature  or  quality.  But  this  is  too  large 
and  important  a  matter  to  be  taken  up  at  the  fag  end  of 
an  address,  limited  strictly  to  the  duration  of  a  short  half- 
hour-  That  the  organic  matter  of  potable  water  is  con¬ 
stituted  in  the  main  of  dissolved,  unorganised,  and  non¬ 
living  mattei,  does  not  admit  of  question.  Anything  like 
an  adequate  discussion,  however,  of  the  origin,  nature 
and  possible  hygienic  influence  of  this  main  portion  of  the 
organic  matter  could  not  but  involve  a  very  loncr  story. 
It  may  suffice  here  to  say  that,  having  regard  to  its  origin 
and  nature,  and  to  the  minuteness  of  its  proportion,  the 
presumption  against  any  unwholesomeness  attaching  to 
its  presence  is  very  strong.  To  what  extent  living  and 
organised  matter  may  be  also  present  in  potable  water  • 
how  far  such  living  organic  matter  may  include  a  some¬ 
thing  capable  of  developing  zymotic  disease;  and,  admit¬ 
ting  all  this,  how  far  the  liability  of  different  waters  to 
contain  more  or  less  of  noxious  living  organic  matter  is 
related  to  the  varying  amounts  which  they  contain  of 
innoxious  non-living  organic  matter,  are  questions  far 
more  difficult  of  solution.  They  are  questions  on  which 
in  the  present  imperfedt  state  of  our  knowledge  on  the 
subject,  it  behoves  every  one  to  speak  with  caution  •  but 
in  my  own  view,  having  regard  to  what  is  observed  and 
recorded  respecting  the  health  of  differently  supplied 
populations,  and  to  what  little  is  known  of  the  natural 
history  of  disease-producing  organisms,  the  preponder¬ 
ance  of  evidence  does  not,  I  think,  favour  an  alarmful 
answer.  Other  persons,  however,  are  of  a  different 
opinion.  But  the  address  which  I  have  been  asked  to 
read  at  this  Conference  is  on  the  chemistry  of  potable 
water;  and  my  concern  to-day  is  solely  with  the  chemical 
aspedt  of  the  subjedt.  It  is  not  from  biologic  or  patho- 
genetic  inquiries,  but  from  the  results  of  the  chemical  ana¬ 
lysis  of  the  water  supply  to  London — from  the  mere  deter¬ 
minations  of  the  quantity  cf  its  organic  matter— that  its 
Wholesomeness  is  month -after  month,  by  suggestion,  im- 
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pugned.  On  this  point  I  join  issue  altogether.  Further, 
it  seems  tome  an  abuse  of  chemistry,  that  a  chemist,  who 
on  other  than  chemical  grounds  may,  rightly  or  wrongly, 
have  satisfied  himself  of  the  unwholesome  of  a  particular 
water  supply,  should  state  and  summarise  the  results  of 
his  analyses  in  such  a  fashion  as  to  make  it  appear  that 
the  unwholesomeness,  which  he  really  infers  on  other 
grounds,  is  deducible  from  the  results  of  his  periodical 
chemical  examinations.  It  is  well  understood  that  a  state¬ 
ment,  of  which  the  verbal  accuracy  cannot  be  challenged, 
may,  nevertheless,  be  far  from  a  warrantable  statement. 
It  may  convey  a  snggestio  falsi ,  and  include  a  suppressio 
veri.  Such  I  take  to  be  the  case  with  the  statement, 
paraded  month  after  month,  in  what  is  an  official,  and 
should  be  a  scrupulously  impartial,  report,  as  to  the  rela¬ 
tive  “  amounts  of  organic  impurity  ”  contained  in  indi¬ 
vidual  samples  of  metropolitan  water,  compared  with  a 
particular  decennial  average  amount  present  in  the  Kent 
Company’s  water, — a  standard,  by  the  bye,  of  which  the 
value  is  known  and  used  only  by  the  reporter,  whose  com¬ 
parison,  accordingly,  it  is  impossible  to  check.  This 
monthly  statement  suggests,  I  take  it,  the  notion  that 
spring-water  is  the  proper  type  of  what  river-water,  or  at 
any  rate  of  what  metropolitan  water,  should  be— a  notion 
entirely  without  foundation,  and  discordant  with  the  re¬ 
porter’s  own  strong  recommendation  of  lake-water  for  the 
supply  of  London.  It  further  suggests  the  notion  that  the 
desirableness  and  general  wholesomeness  of  different 
waters  are  inversely  proportional  to  their  relative 
“amounts  of  organic  impurity,”  irrespective  of  the  origin 
and  nature  of  this  so-called  impurity, — a  notion  equally 
devoid  of  foundation.  On  the  other  hand,  the  statement 
in  question  suppresses  the  faCt  that  spring-water,  lake- 
water,  and  river-water,  have  each  their  special  character¬ 
istics,  excellences,  and  defects.  It  suppresses  the  faCt 
that  the  so-called  “previous  sewage  contamination  ”  of 
the  standard  spring-water  is  as  relatively  high  as  its 
“  amount  of  organic  impurity  ”  is  relatively  low.  It 
suppresses  the  faCt  that  the  “  amount  of  organic  im¬ 
purity”  in  the  metropolitan  river  supply,  though  three¬ 
fold  or  fourfold  that  present  in  the  spring  water  supply,  is 
nevertheless  almost  infinitesimal  in  absolute  quantity.  '  It 
suppresses  the  faCt  that  the  “  amount  of  organic  impurity  ” 
in  the  highly  reputed  Loch  Katrine  supply  is,  during  the 
summer  months,  in  excess  of,  and  is  on  the  average  of  the 
year  substantially  identical  with,  the  summer  and  yearly 
amounts  respectively  present  in  the  metropolitan  river- 
supply.  It  further  suppresses  the  fad  that  the  head 
waters  of  the  Thames,  by  the  time  they  reach  Lechlade, 
about  22  miles  only  from  their  source,  and  about  120  miles 
above  the  Companies’  intake,  have  exchanged  their 
character  of  spring  water  for  that  of  river  water°and  irre¬ 
spective  of  urban  contamination,  contain  an  “  amount  of 
organic  impurity  ”  identical  in  quantity  with,  and  chemi¬ 
cally  undistinguishable  in  kind  from,  that  met  with  in  the 
river  water  at  Hampton.  I  dispute  altogether  the  notion 
suggested  by  the  mode  of  statement  adopted  in  the 
monthly  reports  made  to  the  Registrar-General,  that  the 
relative  unwholesomeness  of  the  Kent  Company’s  water, 
the  New  River  Company’s  water,  and  the  Birmingham 
Corporation  s  water,  was,  during  the  last  eighteen 
months,  approximately  as  the  numbers  1,  2,  and  3  ;°or,  in 
other  words,  that  it  was  in  the  proportion  of  the  8- 
hundredths,  the  15 -hundredths,  and  the  23-hundredths, 
of  a  grain  of  dissolved  organic  matter  per  gallon,' 
present  in  the  three  supplies  respectively.  I  con¬ 
tend,  iuither,  that  the  New  River  Company’s  water 
would  have  been  no  more  wholesome  or  unwhole¬ 
some  respectively,  if,  instead  of  actually  containing  15. 
hundredths  of  a  grain  of  organic  matter  per  gallon— this 
organic  matter  being  chiefly  of  vegetable  origin,  and  a 
product  of  ordinary  fluviatile  life — it  had  contained,  like 
the.  Kent  Company’s  water,  as  little  as  8-hundredths  of  a 
grain,  or,  like  the  Birmingham  Corporation’s  water,  as 
much  as  23-hundredths  of  a  grain  of  organic  matter,  the 
absolute  variations  of  a  tenth  of  a  grain  or  so  of  such 
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dissolved  organic  matter  per  gallon,  being  too  small  to 
nave  any  real  hygienic  importance  whatever. 

If  it  were  indeed  the  fadt  that  the  dissolved  organic 
matter  ot  potable  water,  taken  as  a  whole,  is  of  such  a 
nature  that,  in  the  proportions  in  which  it  is  met  with,  it 
is  capable,  on  occasions,  of  developing  and  spreading 
epidemic  disease,  it  is  manifest  that  no  plea,  based  on  the 
actual  smallness  of  its  proportion,  would  be  of  any  avail  to 
save  it  from  hopeless  condemnation.  It  is  manifest  also, 
on  this  assumption,  that  the  determination  of  the  vari¬ 
ations  in  the  proportions  of  organic  matter  present  in  a 
water,  notwithstanding  the  minuteness  of  even  the  maxi- 
mum  proportion,  would  be  a  determination  of  the  highest 
significance;  and  further,  that  any  information  furnished 
in  intelligible  language  to  the  general  public,  as  to  the 
results  ot  a  comparison  of  different  waters  with  one  another 
in  rtjgaid  to  their  respective  proportions  of  organic  matter, 
would  have  an  extreme  degree  of  interest  and  value.  But 
all  this  is  based  on  the  hypothesis  that  the  dissolved 
organic  matter  of  water,  or  at  any  rate  the  dissolved 
oiganic  matter  of  some  water,  taken  in  its  entirety,  is  a 
noxious  constituent  of  the  water,  capable,  in  proportion  to 
its  quantity,  of  setting  up  epidemic  disease;  a  view  it 
need  scarcely  be  said,  which  is  sustained  by  no  sort ’of 
evidence,  and  supported  by  no  weight  of  authority.  If 
indeed,  the  organic  matter  of  water  were  really  of  this 
noxious  character,  the  conclusions  above  set  forth,  with 
regard  to  the  propriety  and  value  of  a  comparison  of  waters 
with  one  another  in  respeCt  to  so  noxious  a  constituent, 
would  be  undeniable.  But  if,  on  the  other  hand,  the 
minute  proportion  of  dissolved  organic  matter  met  with  in 
potable  water  is  constituted  mainly  of  innocuous  vegetable 
extractive,  with  a  trace  or  more  of  innocuous  animal  ex¬ 
tractive  ;  and  if,  at  the  same  time,  this  organic  matter 
does  not  affeCt  in  any  appreciable  degree  the  taste,  or 
colour,  or  appearance  of  the  water,  clearly  all  variations 
i-6  ^mounts  present  in  potable  water,  that  fall  within 
the  limits  of  an  exceedingly  minute  proportion,  are  matters 
of  no  consideration  whatever;  and  this  whether  they  be 
variations  in  the  proportions  existing  in  different  waters, 
or  variations  met  with  in  the  same  water  at  different  times. 
And  the  same  conclusion  would  hold  good,  even  if  the 
organic  matter  of  water,  while  constituted  in  the  main 
and  at  most  times  wholly,  of  innocuous  extractive,  was, 
nevertheless,  liable  to  include  at  other  times  a  sub-pro¬ 
portion  of  an  effectively  noxious  agent ;  unless,  indeed,  it 
could  be  shown  that  the  liability  of  different  waters  to 
contain  this  noxious  agent  was  in  proportion  to  their  rela¬ 
tive  amounts  of  dissolved  organic  matter — a  proposition 
so  preposterous  as  never  to  have  been  seriously  put  for¬ 
ward.  Whether  or  not  theie  exist  any  good  grounds  for 
calling  in  question  the  excellence  and  wholesomeness  of 
the  water,  supplied  to  probably  the  healthiest  great  city 
in  the  world,  is  another  matter.  Speaking  as  a  chemist, 

I  represent  that  there  are  no  chemical  grounds  for  such  a 
contention.  In  support  of  this  position,  I  would  call  to 
nund  that  the  last  Royal  Commission  on  Water  Supply, 
after  hearing  very  varied  evidence,  much  of  it  of  the  usual 
alarmist  character,  reported  to  the  effect  that  the  presence 
of  a  small  quantity  of  organic  matter  in  drinking  water 
was  not  necessarily  prejudicial ;  and  that  there  was  not 
any  evidence  to  satisfy  them  that  the  particular  organic 
matter  present  in  filtered  Thames  water  was  prejudicial. 
Their  conclusion  on  the  general  question  is  expressed  in 
the  following  words  “  Having  carefully  considered  all 
the  information  we  have  been  able  to  collect,  we  see  no 
evidence  to  lead  us  to  believe  that  tile  water  now  supplied 
by  the  companies  is  not  generally  good  and  wholesome.” 
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Action  of  Water  and  Nitric  Acid  upon  Basic 
Telluric  Nitrate. — MM.  Klein  and  J.  Morel. — The  basic 
telluric  nitrate  behaves  nearly  like  the  nitrates  already 
known  as  decomposable  by  water,  e.  g.  that  of  bismuth. 
There  is  not,  however,  formed  a  basic  sub-salt  or  a  hydrox¬ 
ide,  but  tellurous  anhydride. — Comptes  Rendus,  No.  14. 
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following  work. — F.  P.  D. 

(104).  Examination  of  Blue  Quartz  from  Nelson  Co., 
Va.  By  Robt.  Robertson,  of  Danville,  Va. 

Nelson  county  lies  in  the  belt  of  country  which  extends 
along  the  eastern  slope  of  the  Blue  Ridge,  is  known  as 
the  Piedmont  region,  and  is  composed  of  archean  rocks. 
Near  the  middle  of  this  belt,  and  also  of  Nelson  county, 
passes  a  strip  of  light-coloured  land  locally  known  as  the 
“  Kaolin  belt.”  This  is  from  J  to  3  miles  wide  and  of  un¬ 
determined  length,  and  is  largely  the  product  of  decompo¬ 
sition  of  a  granulitic  rock  (felspar  and  quartz).  The 
affgregati°n  of  these  minerals  varies  much,  the  quartz 
being  in  some  places  in  small  grains  and  in  others 
forming  rather  large  masses.  In  some  localities  the 
quartz  formed  a  considerable  component  of  the  rock,  in 
others  but  little  or  none  is  mixed  with  the  felspar.  In 
all  its  occurrence,  however,  the  quartz  presents  a  charac¬ 
teristic  waxy  lustre,  and  a  colour  varying  from  pale  to 
deep  blue.  If,  therefore,  appears  of  interest  to  ascertain 
to  what  this  colour  is  due. 

The  thin  brown  films  which  penetrate  this  quartz  are 
so  numerous  that  no  homogeneous  pieces  with  any  dimen¬ 
sion  exceeding  a  few  centimetres  can  be  obtained,  yet  the 
whole  forms  a  firmly  coherent  mass. 

A  fragment  was  fused  before  the  hot-blast  blowpipe 
flame  and  retained  its  blue  colour.  The  pulverised 
mineral  was  digested  in  hydrochloric  acid  to  remove 
all  ferric  oxide  which  might  exist  in  these  films, 
and  then  treated  with 


silica. 

sition 


hydrochloric  acid  to  remove  all 
The  analysis  presented  the  following  compo- 

Ferric  oxide  .  0-53g 

Titanic  oxide  .  0^069 

Silica  (by  diff.) . gg-3g2 


IOO'OOO 

A  thin  section  of  the  rock  was  examined  under  the 
microscope  and  found  to  show  throughout  the  mass  a  net¬ 
work  of  extremely  thin  acicular  brown  crystals,  thus  pre¬ 
senting  when  magnified  about  400  diameters  an  appear¬ 
ance  very  similiar  to  that  of  sagenite  to  the  naked  eye. 
Some  of  the  crystals  were  twinned,  forming  the  genicu- 
lations  common  with  rutile.  The  angles  of  these  genicu- 
lations  when  lying  approximately  in  the  plane  of  vision 
measured  70°,  71°,  76°,  and  52°,  570 ;  hence  probably  identi¬ 
cal  with  the  arrangement  of  the  needles  in  sagenite  ob« 
served  by  Dr.  A.  von  Lasaulx  in  Bonn,  being  twinned  at 
the  angles  65°  35'  and  540  44'.  This  thin  sedtion  is  de¬ 
cidedly  yellow  by  transmitted  light,  also  shows  the  threads 
of  iron  above  referred  to,  and  by  reflected  light  is  blue. 

In  view  of  the  blue  colour  of  some  varieties  of  titanic 
oxide,  when  seen  by  refledted  light,  it  appears  possible 
that  the  partial  reflection  of  light  by  the  surfaces  of  these 
microscopic  crystals  occasions  the  colour  in  questions,  or 
the  latter  may  be  in  a  measure  due  to  the  interference  of 
light  occasioned  by  these  crystals. 

It  is  to  be  noted  that  this  belt  of  granulitic  rocks  and 
the  accompanying  gneiss  frequently  show  crystalline 
masses  of  rutile  on  the  surface,  which  have  weathered  out 
on  decomposition.  Moreover  the  magnetic  iron  ores  con¬ 
tained  in  these  rocks  show  a  large  amount  of  titanic  oxide. 
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(105.)  On  Argentic  Hydrate.  By  J.  D.  Bruce,  of  Coles 
Ferry,  Va. 

In  view  of  the  ready  decomposition  of  cupric  hydrate  by 
heat,  it  appeared  probable  that  if  a  solution  of  a  silver 
salt  was  treated  with  a  solution  of  a  soluble  hydrate  at  a 
low  temperature,  argentic  hydrate  might  be  precipitated 
and  not  argentic  oxide  as  at  ordinary  temperatures. 

A  dilute  solution  of  silver  nitrate  in  go  per  cent  alcohol 
was  prepared,  also  a  similar  solution  of  potassium  hydrate. 
The  exaCt  strength  of  each  of  these  solutions  was  then 
ascertained.  Portions  of  each  of  these  solutions  containing 
equivalent  amounts  of  silver  nitrate  and  potassium  hydrate 
were  mixed  and  found  to  give  the  usual  brown  pulverulent 
precipitate  of  argentic  oxide.  Then  similar  portions  of 
these  solutions  were  put  into  test-tubes  and  these  cooled 
to  —  io°  F.  by  means  of  hydrochloric  acid  and  snow,  one 
solution  poured  upon  the  other  and  gently  shaken  ;  the  re¬ 
sulting  precipitate  was  flocculent  and  light  brown.  The 
latter  experiment  repeated  several  times,  at  lowering 
temperatures,  afforded  a  precipitate  with  less  and  less 
colour. 

The  most  satisfactory  experiment  was  made  on  a 
morning  when  the  temperature  of  the  atmosphere  was 
2°  F.  Hydrochloric  acid  was  cooled  to  -28°F.  and  mixed 
with  an  equal  weight  of  freshly-fallen  snow  in  a  beaker 
wrapped  with  cotton  and  card  board  ;  in  this  portions  of  the 
solutions  taken  as  above  were  cooled.  A  thermometer 
graduated  to  —  40°  F.  had  the  alcohol  carried  considerably 
below  the  graduation,  showing  a  temperature  of  about 
—  50°  F.  The  perfectly  clear  silver  nitrate  and  potassium 
hydrate  solutions  were  mixed  as  before,  and  the  resulting 
precipitate  was  flocculent  and  almost  pure  white,  with 
perhaps  a  very  slight  tinge  of  brownish  red.  The  precipi¬ 
tate  thus  obtained  assumed  colour,  as  the  temperature  was 
increased,  so  that  at  —40  F.  it  was  a  pale  brown,  and  no 
attempt  to  separate  the  precipitate  without  alteration  suc¬ 
ceeded. 

Although  repeated  attempts  were  afterwards  made  to 
repeat  these  results,  the  thermometer  not  falling  below 
20°  F.  again  during  the  winter,  the  exceptionally  cold 
mixture,  such  as  was  obtained  on  the  one  morning,  could 
not  be  procured  again.  In  each  case,  however,  the  colour 
of  the  precipitate  more  nearly  approached  pure  white,  as 
the  temperature  approached  that  which  existed  in  the  ex¬ 
periment  above  described. 

So  far  as  is  ascertained,  argentic  hydrate  is  but  slightly 
soluble  in  water.  The  analogies  to  be  drawn  from  the 
properties  of  compounds  of  mercury,  copper,  lead,  &c., 
render  it  exceedingly  probable  that  the  white  flocculent 
precipitate  above  in  question  was  argentic  hydrate. 

(106.)  Analysis  of  Amazon  Stone  from  Amelia  Co.,  Va. 
By  C.  C.  Page,  University  of  Va. 

In  the  mica  mine  of  Amelia  Co.  referred  to  above,  the 
giant  granite  contains  several  varieties  of  felspar;  of  two 
forms  of  this  felspar  analyses  have  been  made  in  this 
laboratory.*  In  addition  to  these,  an  amazon  stone  is 
found,  which,  in  the  larger  crystals,  usually  shades  off  to 
white,  but  in  some  crystals  of  moderate  size  is  of  uniform 
colour.  It  is  light  green  or  bluish  green  in  colour,  the 
justre  of  cleavage  faces  is  vitreous  to  pearly,  sp.  gr.  =  2-564. 

Analysis  afforded  the  following: — ■ 


Silica  . 

Alumina 

Ferric  oxide  . . 

Lime  . 

Magnesia 

Potash  . 

.  i3'34 

Soda  . 

99-04 

A  thin  seftion  viewed  under  the  microscope  in  polarised 
light  gave  the  characteristic  grated  structure  of  microcline, 
and  showed  also  a  slight  admixture  of  a  plagioclase. 

*  Chemicvl  News,  Nos.  1197  and  1143. 


(107.)  Analysis  of  Apatite  from  Amelia  Co.,  Va.  By  G. 

H.  Rowan,  of  Jacksonville,  Ala. 

In  a  vein  of  coarse  granite  about  a  mile  from  Amelia, 
C.  H.  Va.,  from  which  large  sheets  of  mica  are  obtained 
for  commercial  purposes,  and  in  which  the  rare  mineral 
microlite  has  been  found*  along  with  brilliantly  phosphor¬ 
escent  fluorspar,  columbite,  helvite,  beryl,  andmonazitef  ; 
there  also  occurs  sparingly,  imbedded  in  felspar,  apatite 
of  the  following  character. 

It  is  in  translucent  white  crystals,  with  a  shade  of  violet, 
being  cracked  in  various  directions,  laminated  parallel  to 
i  2,  of  vitreous  lustre,  and  quite  fragile.  On  heating,  it  phos¬ 
phoresces  with  a  yellow  light.  The  following  crystalline 
faces  were  identified. — 

O,  I,  i  2,  1,  2,  2  —2  (Dana.) 


Sp.  gr.  =  3‘i6i.  Analysis  gave : — 

Line  .  53-94 

Alumina  .  o-ig 

Ferride  oxide  .  o‘8i 

Phosphoric  oxide  . .  41-06 

Fluorine  . .  3‘3o 

Chlorine  .  trace 

Loss  by  ignition  .  o’8i 

Insoluble  residue  .  0-63 


100-72 

DeduCt  O,  replaced  by  fluorine. .  1  39 


Total  99-33 


Corresponding  to  the  formula— Ca3P208  + jCaF2. 

The  insoluble  residue  was  probably  due  to  adhering 
mica. 

(108.)  Analysis  of  Albite from  Amelia  Co  ,  Va.  By  Robt 
Robertson. 

This  is  another  of  the  varieties  of  felspar  referred  to  in 
the  preceeding  article  It  is  found  in  occasional  small 
crystalline  masses,  within  masses  of  albite,  having  a  bluish 
grey  colour  with  slight  opalescence  and  the  colours  of 
labradorite.  Cleavage  on  O  pearly  and  regularly  striated, 
and  on  i  1  pearly.  Sp.  gr.  =  2  618. 

Analysis  gave  the  following:  — 


Silica 

. .  67-06 

Oxygen  ratio. 
768 

Alumina 

..  21*72 

216 

Lime 

I-59 

IO 

Magnesia 

003 

Soda 

.  .  10*01 

57 

Potash  . . 

0-39, 

100-83 

Which  approximates  to  the  composition  of  six  molecules 
of  albite  mixed  with  one  molecule  of  anorthite. 

(109.)  On  the  Action  of  Sulphuretted  Hydrogen  upon 
Metallic  Silver.  By  J.  M.  Cabell,  of  Richmond, 
Va. 

I.  A  piece  of  pure  silver,  cleaned  by  aid  of  borax,  potas¬ 
sium  cyanide,  and  water,  was  heated  within  a  glass-tube, 
hammered  between  polished  steel  to  a  rectangular  form, 
put  into  a  thin  glass  bulbed  tube,  heated  gently,  and  dry 
air  passed  over  it ;  the  silver  was  then  sealed  within  the 
bulb. 

Sulphuretted  hydrogen  generated  from  golden  sulphide 
of  antimony  and  hydrochloric  acid  was  passed  successively 
through  water,  24  inches  of  dried  calcium  chloride,  4  inches 
of  phosphoric  anhydride,  then  through  a  2  foot  tube  con¬ 
taining  in  its  middle  the  above  thin  bulb  with  the  silver, 


*  For  a  more  complete  description  ot  this  locality  see  Amey.  Journ, 
|  of  Science,  vol.  xxv.,  May,  1883. 

«.  +  Amey.  Chem.  Jouyn.,  May,  1881,  p.  130. 
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and  at  each  end  3  inches  of  phosphoric  anhydride,  confined 
by  plugs  of  cotton-wool ;  from  this  the  gas  passed  through 
4  inches  of  phosphoric  anhydride,  16  inches  of  dried  cal¬ 
cium  chloride,  and  into  a  jar  of  lime. 

A  slow  current  of  sulphuretted  hydrogen  was  passed  as 
above  for  three  hours,  then  by  jarring  the  tube  the  thin 
bulb  containing  the  silver  was  broken,  the  current  con¬ 
tinued  for  forty-five  minutes,  and  then  the  2-foot  tube 
sealed  so  as  to  leave  the  silver  still  confined  between  the 
layers  of  phosphoric  anhydride.  In  twelve  hours  the 
silver  was  slightly  tarnished  (the  phosphoric  anhydride, 
however,  showed  evidences  of  some  moisture).  After 
three  weeks  it  was  considerably  tarnished. 

II.  A  second  experiment  was  conducted  as  before,  except 
that  the  silver  was  not  hammered  but  quite  rough, 
and  glass-wool  was  used  in  place  of  cotton,  to  confine  the 
phosphoric  anhydride.  In  twelve  hours  the  silver  had 
turned  quite  dark,  and  the  phosphoric  anhydride  showed 
evidence  of  more  moisture  than  it  did  in  the  previous  ex¬ 
periment. 

III.  In  a  third  experiment,  the  silver  was  hammered  as 
in  I.,  and  then  polished  bright.  It  was  then  (not  sealed  in 
a  bulb)  put  in  a  2-foot  tube  between  the  layers  of  phos¬ 
phoric  anhydxide,  confined  by  glass-wool.  Then  hydrogen 
was  passed  successively  through  an  acid  solution  of  potas¬ 
sium  permanganate,  potassium  hydrate,  sulphuric  acid,  2 
feet  of  dried  calcium  chloride,  4  inches  of  phosphoric  an¬ 
hydride,  and  then  through  the  tube  with  the  piece  of  silver 
arranged  as  above;  this  continued  for  an  hour,  while  the 
latter  tube  was  gently  heated.  Sulphuretted  hydrogen 
was  then  passed  through  the  apparatus  for  three  hours,  and 
the  2-foot  tube  sealed.  After  twenty-four  hours  the  flat 
polished  surface  of  the  silver  remained  bright,  but  the  edges 
were  slightly  tarnished.  The  silver  was  then  heated  to 
about  150°  C.,  and  it  was  darkened. 

IV.  In  a  fourth  experiment,  the  silver  was  prepared 
and  arranged  as  in  III.,  the  posterior  portion  of  the  appa¬ 
ratus  was  connected  with  a  Sprengel  air-pump  in  place  of 
the  jar  of  of  lime,  and  the  anterior  end  closed.  The  whole, 
including  both  the  calcium  chloride  tubes,  was  exhausted, 
and  then  pure  dry  hydrogen  let  slowly  in  ;  the  whole  again 
exhausted,  and  the  silver  gently  heated  for  fifteen  minutes. 
While  thus  heating  the  silver,  which  was  within  a  soft 
glass  tube,  the  former  was  blistered  (at  a  temperature 
considerably  below  a  red-heat)  and  the  polish  of  the  sur¬ 
face,  to  some  extent,  destroyed.  After  removing  the  heat, 
hydrogen  was  again  let  in  and  passed  through  the  appa¬ 
ratus  for  seventy-five  minutes;  in  the  course  of  this  the 
silver  was  heated  for  ten  minutes.  Sulphuretted  hydrogen 
was  then  passed  through  and  the  tube  sealed  as  before. 
After  four  months  at  summer  temperature  the  edges  of  the 
silver  which  were  not  so  well  polished  were  slightly  adted 
upon,  while  the  main  portion  of  the  surface  presented  no 
change  in  appearance. 

From  the  above  we  may  infer  that,  in  absence  of  water, 
silver  does  not  decompose  sulphuretted  hydrogen  at  the 
common  temperatures. 

(no.)  Analysis  of  Cassiterite  from  King  Co.,N.C.  By 
J.  D.  Bruce. 

Through  the  kindness  of  Dr.  C.  W.  Dabney,  of  Raleigh* 
N.C.,  I  obtained  this  specimen  from  the  deposit  of  tin  ore 
recently  discovered.  While  numerous  assays  of  this  ore 
have  been  made,  I  am  not  aware  of  any  full  analysis. 
The  portion  examined  is  of  resinous  lustre,  transparent, 
and  of  light  brown  colour.  Sp.  gr.  =  6-956. 

According  to  a  method  recentlvsuggested,*  thepowdered 
mineral  was  gently  heated  within  a  glass  tube,  and  dry 
hydrogen  passed  over  it,  the  residue,  consisting  mainly  of 
metallic  tin,  was  digested  in  hydrochloric  acid,  the  in¬ 
soluble  residue  filtered  off,  the  tin  precipitated  as  stannous 
sulphide,  and  the  filtrate  treated  in  the  usual  manner. 
The  analysis  gave  the  following  composition  :  — 


20Q 


Stannic  oxide  .  95‘i76 

Ferric  oxide .  1-455 

Lime .  0-277 

Magnesia . o'02o 

Water  (loss  by  ignition)  ..  ..  0-218 

Insoluble  residue .  2-84i 


99-987 

The  insoluble  residue  was  probably  in  the  main  silica. 
Another  analysis  afforded  almost  identical  results. 

(in.)  Analysis  of  Finite  from  Madison  Co.,  N.C.  By 
Ciias.  L.  Reese,  of  Baltimore,  Md. 

This  mineral  is  found  in  the  Smoky  Mountain  near  the 
Warm  Springs,  N.C.,  and  is  sold  at  the  latter  place  in  the 
form  of  cuff  buttons  and  similar  a- tides.  It  is  amorphous, 
white  with  tinge  of  green,  translucent,  has  waxy  lustre, 
rough  fradure,  with  greasy  feel,  and  is  found  in  irregular 
masses.  Hardness  =  nearly  3  ;  sp.  gr.  =  2-822. 

The  average  of  two  concording  analyses  by  Mr.  Reese 
gave  results,  A.  I  append  also  an  analysis  of  this  mineral 
from  the  same  locality  by  Mr.  C.  H.  Slay  tor,  F.C.S.,  made 
in  Prof.  Bunsen’s  laboratory  in  Heidelberg  (see  B). 


A.  B. 

(C.L.R.)  (C.H.S.) 

Silica . 47-28  47-31 

Alumina .  26-47  28-11 

Lime .  0-28  — 

Magnesia .  trace  — 

Potash  .  n‘40  !3  "37 

Soda .  0-74  — 

Water .  4-39  1-05 


100-56  99-84 


The  oxygen  ratio  for  bases,  silica,  and  water  =  3  :  4:  §, 
varying  somewhat  from  the  typical  oxygen  ratio  3:4:1, 
as  do  so  many  specimens  of  this  species. 

(112.)  On  Crystallised  Phosphorus  Anhydride.  By  J,  M. 

Cabell. 

Phosphorus  was  burned  with  a  limited  supply  of  air,  the 
white  flakes  allowed  to  settle,  and  quickly  transferred  to 
a  glass  bottle.  Hydrogen  was  passed  successively  through 
an  acid  solution  of  potassic  permanganate,  potassium  hy¬ 
drate,  sulphuric  acid,  2  feet  of  dried  calcium  chloride,  and 
then  into  a  2-foot  tube,  of  which  the  first  and  last  6  inches 
were  filled  with  the  above  mixture  of  oxides  of  phosphorus, 
confined  by  glass-wool  ;  the  intervening  space  was  left 
empty.  The  current  of  hydrogen  was  passed  for  some 
minutes,  and  then  the  anterior  portion  of  the  oxides  of 
phosphorus  gently  heated.  When  the  temperature  rose 
to  about  350°  F.  crystals  began  to  deposit  on  the  sides  of 
the  empty  portion  of  the  tube,  while  the  residue  became 
semi-fused.  No  measurements  of  these  crystals  could  be 
made,  but  they  were  apparently  mono-clinic,  showing  the 
forces  of  the  base  and  prism  and  the  pinacoids.  The  tube 
was  then  broken,  and  the  crystals  were  quickly  transferred 
to  litmus-paper,  which  they  did  not  redden  for  some 
seconds,  the  aqueous  solution  gave  no  reaction  for  phos¬ 
phoric  acid  with  ammonium  molybdate,  and  none  with 
magnesia  mixture.  After  warming  it  with  nitric  acid  it 
gave  both  the  above  reactions  for  phosphoric  acid.  It  is 
therefore  inferred  that  these  crystals  consisted  of  phos¬ 
phorous  anhydride. 

(113.)  Analysis  of  Clirysocolla  (?)  from  Gila  Co.,  Arizona. 

By  Robt.  Robertson. 

This  specimen  was  received  at  the  Baltimore  Copper 
Works  in  a  lot  of  ore  from  the  Old  Dominion  Copper 
Mine,  near  Globe,  Arizona. 

It  consists  mainly  of  coal-black  particles  united  by  a 
much  smaller  amount  of  bright  bluish  green  chrysocolla, 
which  appears  to  have  filled  up  the  interstices  of  a  loose 


*  Zeil.fur  Kryst.  Bccke,  vol.  11.,  p.  318. 
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pile  of  fragments  of  the  former.  The  dark  portion  is 
amorphous,  of  a  purple-black  colour,  opaque,  with  lustre 
from  sub-metallic  to  dull;  fradlure  rovqh,  with  tendency 
to  conchoidal  ;  streak  grey  ;  hardness  =3.  Sp.  gr.  =  2 '04. 


Analysis  afforded  the  following: — ■ 

Silica  . 3i'5S 

Cupric  oxide . 30’28 

Alumina .  6^27 

Ferric  oxide .  0^84 

Water . 2871 

Manganese  oxide  (Mn203) . .  ..  2-22 


gg-go 

Negledting  the  Mn203  and  Fe203  as  most  probably  un¬ 
combined,  we  have  the  oxygen  ratio — 

Si02  :  CuO  :  A1203  :  H20  =  105  :  39  :  18  :  159 
Hence  we  have  the  formula  for  asperolite,  CuSi03  +  3lI20, 
with  one-third  of  the  copper  replaced  by  an  equivalent 
amount  of  alumina.  It  is  to  be  noted  that  there  is  un¬ 
doubtedly  no  free  cupric  oxide,  and  yet  the  small  amount 
of  oxides  of  manganese  and  iron  suffice  to  impart  a  black 
colour. 

(To  he  continued.) 


VISCOSITY  OF  OILS. 

By  W.  P.  MASON. 

As  is  well  known,  lubricating  oils  are  rated  by  their 
viscosity,  the  degree  of  viscosity  being  fixed  by  deter¬ 
mining  the  rapidity  of  flow  through  a  small  orifice,  and 
then  comparing  the  same  with  the  rate  of  flow  of  rape- 
seed  oil. 

The  problem  is  a  simple  one,  yet  very  widespread  dis¬ 
satisfaction  exists  regarding  results.  Oil  has  been  re¬ 
peatedly  shipped  as  “  full  test,”  returned  on  account  of 
too  low  viscosity,  and,  upon  being  re-tested  at  the  shipping 
point,  found  to  vary  widely  from  the  original  figures. 

The  difficulty  lies  in  the  fadt  that  the  conditions  under 
which  tests  are  made  are  seldom  twice  alike.  It  is  greatly 
to  be  doubted  if  the  following  questions  are  often  asked  : 
— “What  were  the  dimensions  of  the  containing  vessel, 
the  nozzle  (if  one  were  used),  and  the  orifice?  and  of 
whaf  material  were  the  first  two  made  ?  At  what  tem¬ 
perature  was  the  oil  during  the  experiment  ?  what  was  its 
specific  gravity  ?  what  head  was  used  ?  and  was  any 
change  of  head  allowed  for  on  account  of  variation  in 
specific  gravity  ?” 

Overlooking  such  vital  points  cannot  fail  to  produce 
total  confusion. 

With  a  view  towards  obtaining  results  referred  to  some 
definite  standard,  and  therefore  comparable,  the  following 
viscosimeter  is  suggested  :  — 

A  glass  cylinder,  twenty-two  inches  long  and  one  and 
a-quarter  inches  in  diameter,  is  fitted  to  a  brass  bottom 
one-eighth  of  an  inch  in  thickness.  Through  the  centre 
of  the  brass  plate  a  hole  is  bored,  one  thirty-second 
of  an  inch  in  diameter,  and  from  the  lower  and  out¬ 
side  surface  the  metal  is  bevelled  away  from  the  hole 
a  half-inch  or  more.  We  have  thus  practically  an  orifice 
in  a  thin  plate.  Eighteen  inches  above  the  plane  of 
the  orifice  the  cylinder  is  marked  with  a  heavy  line  (the 
standard  head),  and  between  the  sixteen  and  twenty-one 
inch  points  graduation  marks  are  etched  an  eighth  of  an 
inch  apart. 

In  using  this  instrument  all  readings  are  compared  with 
•  distilled  water  at  15-5°  C.  (6o°  F.),  as  being  something  far 
:  more  definite  than  rape-seed  oil.  The  water  head  istaken 
.  at  eighteen  inches,  and  the  quantity  of  flow  limited  to 
- 100  c.c.  The  desired  head  is  maintained  by  supplying  the 
liquid  from  a  separatory.  funneQor  other  vessel  provided 
with  a  stopcock. 


To  take  the  viscosity  of  an  oil See  that  the  tempera¬ 
ture  be  normal ;  take  the  specific  gravity,  and  therefrom 
calculate  what  the  head  should  be  to  equal  eighteen 
inches  of  water  (it  will,  of  course,  be  inversely  as  the 
specific  gravity).  Fill  to  and  maintain  the  calculated 
head.  Determine  the  time  required  to  fill  the  100  c  c. 
vessel,  and  divide  this  time  by  that  required  to  fill  the  same 
vessel  with  water  under  standard  conditions. 

An  instrument  such  as  the  above  has  been  constructed 
and  used  in  this  laboratory  with  excellent  results. 

Troy,  N.Y.,;0Ct.  14,  1884. 


A  METHOD  OF  TESTING  FOR  IODINE 
IN  THE  PRESENCE  OF  LARGE  QUANTITIES  OF 
BROMINE. 

By  PHILIP  S.  BRITO,  M.B.,  late  Demonstrator  of  Anatomy, 
Abe-deen  University,  and  Science  Student,  University  of  Edinburgh. 

When  engaged  in  analytical  work  in  the  Chemical  Labo¬ 
ratory  of  the  University  of  Edinburgh  I  discovered  the 
method  of  testing  for  traces  of  I.  In  the  ordinary  process 
of  analysis,  from  a  solution  supposed  to  contain  Br  or  I, 
we  literate  the  halogen  by  the  aid  of  small  quantities  of 
chlorine,  and  carry  it  down  with  chloroform.  The  violet 
colour  of  I,  or  the  dark  sherry-brown  of  Br,  picks  out  the 
element.  But  in  a  mixture  containing  both  the  colour 
of  the  less  abundant  halogen  is  masked.  When  I  prepon¬ 
derates  it  is  got  rid  of  by  the  addition  of  CuS04  and  H2S03. 
When,  however,  the  Br  is  in  very  great  quantity,  I  find 
that  the  addition  of  a  crystal  or  two  of  FeS04  completely 
decolourises  the  brown  colour,  and  renders  visible  the 
minutest  traces  of  I  dissolved  by  the  chloroform.  The 
value  of  this  test  may  be  gathered  from  the  fad  that  in 
the  KBr  supplied  as  a  reagent  in  the  laboratory,  and  which 
is  supposed  to  be  pure,  the  application  of  the  FeSQ4  crys¬ 
tals  demonstrates  the  existence  of  a  trace  of  I  as  an  im¬ 
purity.  Further,  when  the  colour  alone  is  not  decisive, 
and  any  doubt  exists,  its  application  will  settle  the  point. 
'The  behaviour  of  the  Br  is  probably  due  to  the  oxidising 
power  it  possesses  in  common  with  its  sister  Cl.  How 
far  the  decolourisation  can  be  taken  advantage  of  to 
determine  volumetrically  the  amount  of  Br  in  a  given 
exercise  can  be  settled  by  adlual  experimentation.  How¬ 
ever,  the  ferrous  sulphate  method  when  used  as  a  qualita¬ 
tive  test  works  well,  and  my  fellow  students  and  I  have 
never  found  it  to  fail,  so  that  although  it  transpires  that 
the  method  is  not  new,  yet  if  this  contribution  succeed  in 
directing  attention  to  it  I  shall  have  done  some  slight 
service  towards  the  furtherance  of  chemical  knowledge. 


ON  THE  DETERMINATION  OF  IRON  AND 
CHROMIUM  IN  ALLOYS. 

By  H,  PETERSON. 

T he  author’s  method  depends  upon  the  fadl  that  chromium 
sulphate  in  a  sulphuric  solution  is  oxidised  to  chromic  acid 
on  boiling  with  potassium  permanganate.  Half  a  gramme 
of  the  finely  comminuted  alloy  is  boiled  in  a  covered 
beaker  with  35  c.c.  of  dilute  sulphuric  acid,  and  dissolved. 
The  solution,  if  it  contains  soluble  hydrocarbons,  is  then 
mixed  with  a  saturated  solution  of  permanganate.  When 
this  has  been  done  the  ferric  salt  formed  is  reduced  with 
zinc,  diluted  to  1  litre,  and  the  iron  is  titrated  with  per¬ 
manganate.  When  the  titration  is  completed  the  liquid  is 
heated  to  a  boil  and  permanganate  (1  c.c.  =  o-oi  grm.  Fe) 
is  dropped  in  from  a  burette  until  there  appears  a  plentiful 
deposit  of  Mn02,  which  indicates  the  end  of  the  reaction. 
Mn02  is  formed  by  the  aftion  of  permanganate  upon 
manganous  sulphate  after  all  the  chromic  oxide  has  been 
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oxidised.  The  mixture  is  then  poured  upon  a  large  filter, 
the  precipitate  is  well  washed  with  hot  water  and  allowed 
to  cool.  The  chromic  acid  in  solution  is  then  titrated  by 
adding  ammonium  ferrous  sulphate  in  excess  and  titrating 
back.  If  merely  the  determination  of  the  chro  me  is  re¬ 
quired  the  case  is  much  simplified.  It  is  neither  neces¬ 
sary  to  destroy  the  hydrocarbons  nor  to  dilute  so  largely. 
— Chemiker  Zeitung,  Gcethen. 


TO  REMOVE  NOXIOUS  VAPOURS  IN  THE 
EVAPORATION  OF  CORROSIVE  LIQUIDS. 

By  Le  R.  C.  COOLEY. 


annoyance  from  their  fumes,  by  means  of  this  simple 
artifice. 

Che  Flask. — Let  the  cork  of  a  flask  be  pierced  with  two 
holes,  one  for  a  bent  tube  to  enter  the  aspirator  tube,  v, 
the  other  for  a  straight  tube  which  may  be  adjusted  so 
that  its  lower  end  will  be  little  above  the  liquid  within. 
A  current  of  air  will  then  pass  through  this  straight  tube, 
over  the  surface  of  the  corrosive  liquid  in  the  flask  and 
sweep  its  fumes  away  into  the  waste. 

To  evaporate  in  partial  vacuo,  provide  the  flask  with  a 
cork  carrying  the  bent  tube  only.  No  air  can  enter,  and 
the  aspirator  will  then  create  a  vacuum,  to  a  degree  de¬ 
pending  on  the  head  of  water  at  command. — American 
Chemical  Journal. 


In  the  chemical  laboratory  of  Vassar  College,  a  Richards 
aspirator  with  the  necessary  water  supply  and  waste  pipes 
is  furnished  to  every  student.  It  is  used  not  only  for 
rapid  filtration,  but  in  other  processes  wherever  a  current 
of  air  is  needed.  I  have  also  applied  it  to  the  process  of 
evsporation,  first,  for  the  purpose  of  carrying  away  the 
noxious  vapours  arising  from  corrosive  liquids,  and  second, 
for  evaporation  in  partial  vacuo. 

To  fit  the  aspirator  for  general  use  it  is  mounted  upon 
one  corner  of  the  student’s  work-table  in  the  manner 


ON  ELECTROLYTIC  DETERMINATIONS. 

By  J.  WIELAND. 

The  author  has  tested  the  value  of  the  numerous  electro¬ 
lytic  determinations  which  have  been  proposed,  and  gives 
a  brief  summary  of  his  results 

lion,  as  stated  by  Classen,  can  be  very  satisfactorily  de¬ 
termined  in  an  oxalic  solution;  it  is  precipitated  in  a  very 
compact  state  and  of  a  steel-grey  colour. 


shown  in  Figure  1.  A  small  glass-tube,  t,  joined  to  th 
exhaust  pipe  by  rubber  tubing,  passes  through  the  air-tigb 
cork  of  an  eight-ounce  wide-mouth  bottle.  A  larger  tub 
reaches  nearly  to  the  bottom  of  this  bottle.  The  tube  51 
is  a  little  smaller  and  enters  the  end  of  this  larger  tube 
while  a  piece  of  rubber  tubing  stretched  over  the  jundtioi 
makes  a  tight  but  flexible  joint.  The  outer  end  at  v  has  £ 
rubber  tube  stretched  over  it,  by  means  of  which  connec 
tion  is  made  with  whatever  apparatus  is  to  be  exhausted 
Disconnection  is  made  at  this  point,  while  the  aspirator  i: 
still  running ,  to  prevent  the  water  from  the  bottle  r  backinj. 
over  into  the  vacuum  which  has  been  produced  in  tht 
filter  bottle  or  other  vessel  employed. 

The  Ventilating  Funnel.— The  stem,  6  or  8  inches  long 
of  a  glass  funnel,  is  bent  at  a  right  angle  near  the  body, 
i  he  end  of  the  stem  is  thrust  through  the  rubber  tubing, 
and  into  the  somwhat  larger  tube,  v.  The  evaporating  dish 
is  then  brought  up  under  the  mouth  of  the  funnel  until 
the  funnel  rests  upon  it  (Fig.  2).  Tha  aspirator  is  then 
s  arted  and  the  heat  applied.  The  current  of  air  flowing 
over  the  edge  of  the  evaporating  dish  into  the  funnel 
carries  the  fumes  with  it  to  be  condensed  in  the  reservoir 
bottle,  r,  or  off  with  the  stream  of  water  into  the  sink. 
,.  P  e  .0®  the  funnel  may  rest  inside  t!  e  evaporating 
cfishwnh  the  same  result;  the  same  funnel  is  thus  used 
wi  h  dishes  of  varying  diameter.  Two  sizes  are  at  present 
in  use;  one  of  3  inches  diameter  for  evaporating  dishes, 
another  of  i£  inches  for  crucibles.  The  evaporation  of 
acids  to  dryness  is  conducted  on  the  open  tables  without 


he  determination  of  manganese  in  the  same  manner 

1  lt0jbe  1recoij1piended-  There  appears  at  the  negative' 
electrode  also  a  black  deposit,  which  dissolves  partially  in 
dilute  sulphuric  acid  with  strong  effervescence,  and1  is 
therefore  not  pure  peroxide.  The  peroxide  precipitated 

j  even  alter  careful  washing  still  retains  potassa.  According 

to  Riche,  however,  the  determination  of  manganese  in  a 
sulphuric  solution  gives  good  results.  The  peroxide  pre¬ 
cipitated  according  to  this  method  is  foliaceous,  and  is 
therefore  easily  washed.  A  nitric  solution  cannot  be  re¬ 
commended,  as  in  this  case  a  little  manganese  is  always 
dissolved  on  filtration. 

Classen  founds  a  separation  of  iron  and  manganese  on 
the  circumstance  that  in  presence  of  a  large  excess  of 
ammonium  or  potassium  oxalate  the  manganese  is  not  de¬ 
posited  until  the  greater  part  of  the  iron  has  been  precipi¬ 
tated,  and  more  than  half  the  ammonium  oxalate  is  de¬ 
composed.  The  author,  however,  though  he  carefully 
foilovved  Classen’s  instructions,  could  never  succeed  in 
effecting  a  satisfactory  separation,  even  in  presence  of  a 
very  little  manganese.  The  manganese  peroxide  which 
began  to  be  deposited  in  a  very  short  time  contained  con- 
sideiable  quantities  ot  iron.  As  Classen  lays  down  no 
exaCt  rule  as  to  the  strength  of  the  current  to  be  applied, 

®  author  carried  out  a  series  of  experiments  with 
different  strengths  of  currents,  from  3  to  8  Bunsen  ele¬ 
ments  (970  to  3170  c.c.  of  detonating  gas  hourly).  The 
addition  of  ammonium  and  potassium  oxalate  and  the 
quantities  of  manganese  were  modified  in  various  manners 
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Classen  separates  iron  and  aluminium  by  means  of  the 
same  reaction.  Here  the  <  pposite  case  occurs  ;  we  obtain 
always  a  few  m.grms.  iron  in  excess,  as  some  aluminium 
is  deposited  along  with  the  iron  at  the  negative  pole. 

The  separation  of  lead  as  such,  from  an  alkaline  solution, 
as  recommended  by  Parodi  and  Mascazini,  cannot  be  re¬ 
commended,  as  the  metallic  lead  very  readily  becomes 
oxidised,  and  its  desiccation  is  .therefore  attended  with 
much  difficulty. 

Small  quantities  of  lead,  however,  can  be  very  satisfac¬ 
torily  separated  from  a  nitric  solution,  as  proposed  by 
Riche.  If  the  quantity  is  greater  (o'6  grm.  lead)  losses 
readily  occur,  as  lead  peroxide  does  not  adhere  firmly  to 
the  electrode.  The  current  must  not  be  too  powerful. 

Cadmium,  if  aCted  on  by  a  thermo-battery  (yielding 
hourly  250  c.c.  detonating  gas  =  o-4  ampere)  is  deposited 
from  an  oxalic  solution  in  a  very  spongy  state,  and  is 
readily  oxidised  on  drying.  If  the  current  is  reduced  to 
o'05  ampere  by  the  introduction  of  resistances,  cadmium  in 
small  quantities  (up  to  o-3  grm.)  is  deposited  in  a  suf¬ 
ficiently  compaCt  state.  There  was  employed  as  a  negative 
experiment  in  these  experiments  a  platinum  capsule  con¬ 
taining  about  150  c.c.  Cadmium  is  deposited  very  well 
even  with  stronger  currents  from  a  potassium  cyanide 
solution  (Beilsten  and  Jassein),  and  from  a  weak  sulphuric 
solution  (Luckow,  Smith). 

The  electrolytic  determination  of  bismuth  offers  great 
difficulties  on  account  of  its  tendency  to  form  basic  salts 
and  to  deposit  in  a  spongy  state.  With  very  feeble 
currents  (o'oi  to  0'05  ampere)  it  is  practicable  to  obtain 
bismuth  in  a  compaCt  state  from  oxalic  and  nitric  solutions. 
The  precipitation  is  very  tedious. 

The  author  is  continuing  his  researches. — Rerichte  der 
Deutsch.  Client.  Gesellschafc. 


THE  PRECIPITATION  OF  GOLD. 


If  we  compare  the  various  processes  for  the  precipitation 
of  gold  it  appears  that  the  method  with  ferrous  sulphate 
in  an  acid  solution  is  simple  in  execution  and  complete, 
provided  only  the  solution  is  free  from  chlorine,  bromine, 
nitric  acid,  and  from  calcium,  magnesium,  and  sodium 
hypochlorites.  This  is  not  the  case  with  the  mother- 
liquors  of  chlorination  processes  which  may  contain  all  the 
above-mentioned  bodies.  Ferrous  chloride  has  the  same 
effect,  but  is  dear,  easily  decomposed,  and  can  be  con¬ 
veyed  only  in  vessels  of  glass  or  porcelain.  The  precipi¬ 
tation  with  hydrogen  is  more  complicated,  as  a  special 
apparatus  and  a  temperature  of  50°  to  60°  are  requisite. 
It  is,  however,  applicable  in  all  cases,  if  no  copper  is 
present  in  the  solution.  The  precipitate  settles  quickly 
after  the  reduction  of  all  the  oxidised  compounds. — Chevi- 
iker  Zeitung.  Goetlien. 


NOTICES  OF  BOOKS- 


A  Guide  to  the  Mineral  Gallery  of  the  British  Museum 
(Natural  History).  With  an  Introduction  to  the  Study 
of  Minerals.  Printed  by  order  of  the  Trustees.  1884. 
Guide  books  to  the  treasures  in  our  great  National  Museum 
can  be  neither  too  numerous  nor  too  copious.  To  be  of 
real  service  they  should  be  compiled  in  such  a  manner 
that  the  student  may  easily  find  what  he  desires  and  the 
casual  visitor  gain  some  scraps  of  knowledge  concerning 
the  objects  he  is  looking  at.  It  would  be  inexpedient  to 
attempt  to  suit  the  requirements  of  all  visitors  to  this 
collection  by  issuing  in  a  single  pamphlet  information  of  a 
technical  and  popular  character  combined.  A  double  set 
of  guides  or  catalogues  is  essential,  and  the  one  before  us, 
drawn  up  by  Mr.  Fletcher,  is  intended  for  the  ordinary 


visitor  to  the  mineral  department,  although  there  is  much 
valuable  information  that  the  student  will  appreciate. 

The  Introduction  to  the  Study  of  Minerals,  which  occu¬ 
pies  almost  one  half  of  this  pamphlet,  is  a  highly  interest¬ 
ing  chapter,  and  serves  its  purpose  in  an  admirable  fashion. 
In  it  the  origin  and  the  growth  of  the  ideas  that  have  made 
mineralogy,  or  rather  crystallography,  a  science  are  well 
told.  Ignoring  the  indefinite  notions  about  crystals  of 
Gessner,  Caesalpinus  and  other  early  writers,  a  succinCt 
account  is  given  of  the  great  steps  that  the  science  made 
from  the  measurements  by  Steno  down  through  those  of 
Rome  de  l’lsle  and  Hauy  to  Mitscherlich.  The  ideas  con¬ 
cerning  primative  and  secondary  forms  of  de  1’ Isle,  the 
integrant  molecules  of  his  contemporary  and  rival  Hauy, 
and  the  axial  method  of  representingcrystals  by  the  latter’s 
pupil,  Weiss,  are  explained  at  some  length  in  the 
simplest  language.  The  relations  between  optical  pheno¬ 
mena  and  crystalline  symmetry,  although  perhaps  of 
rather  a  too  recondite  character  for  the  general  reader, 
have  a  few  paragraphs  devoted  to  them  and  a  short  out¬ 
line  in  which  the  classifications  that  were  proposed  by 
Mohr  and  by  Berzelius  are  explained.  We  think,  however, 
with  all  this  matter  it  would  have  been  well  to  have 
described  more  explicitly  with  the  aid  of  a  few  diagrams 
the  six  (or  seven)  systems  of  crystallisation  of  the  text¬ 
books,  parameters,  and  the  notations  of  Naumann  and  of 
Miller,  in  a  popular  way :  a  few  concluding  paragraphs  on 
these  points  might  have  given  this  chapter  a  more  definite 
form. 

In  a  Guide-book  intended  for  the  general  public  we 
should  have  liked  a  little  more  information  relating  to  the 
different  species, — where  and  how  they  are  usually  found 
and  their  associations.  The  names  also  of  many  of  the 
minerals  might  have  received  a  little  explanation  ;  names 
which  to  the  casual  visitor  accompanied  with  this  Guide 
must  appear  strange,  or  even  with  a  little  knowledge  of 
Latin  and  Greek,  meaningless.  Most  students  will  recall 
some  mineralogical  faCt,  however  trivial,  connected  with 
such  names  as  scolezi'.e,  axinite,  phenakite,  miargyrite, 
euxenite,  automolite  or  xanthokon,  whilst  to  the  popular 
mind  meerschaum  and  epsomite  have  meanings  of  a  sort. 

Now  that  the  Natural  History  branches  of  science  have 
acquired  a  palace  with  ample  space  for  themselves  there 
can  be  little  excuse  for  crowding  or  throwing  these  inter¬ 
esting  objeCts  together  in  a  higgledy-piggledy  manner 
more  apt  to  weary  than  instruct  the  visitor.  This  little 
pamphlet  shows  evidence  of  reform  taking  place  in  several 
ways,  especially  in  the  collections  of  models  of  crystals, 
groups  of  characteristic  minerals  to  illustrate  thermal, 
optical,  and  electrical  phenomena,  colour,  taste,  hardness, 
and  specific  gravity  ;  aiming  at  making  our  museum  what 
it  ought  to  be,  an  educational  institution.  In  the  mineral 
cases  themselves  we  hope  soon  to  see  a  uniform  and  com¬ 
plete  system  of  chemical  notation  used  for  the  students’ 
sake,  with  the  banishment  of  the  Berzelian  hieroglyphics 
that  occasionally  used  to  meet  the  eye. 

In  Mr.  Fletcher’s  introductory  chapter  to  this  guide  the 
young  student  will  find  an  excellent  summary  of  the 
history  of  mineralogy  that  might  be  stitched  into  his  Nicol 
or  Dana  with  advantage. 


Report ,  Port  of  London  Sanitary  Committee.  With  the 
Half-yearly  Report  of  the  Medical  Officer  of  Health  for 
the  Port  of  London.  For  the  Half-year  ending  30th 
June,  1884. 

When  we  consider  that  annually  there  are  something 
like  twenty-six  thousand  ships  inspected  by  the  sanitary 
officers  of  the  Port  of  London,  ships  from  every  quarter  of 
the  world,  of  every  nationality,  bringing  all  manner  of 
cargoes,  from  the  excrement  of  birds  to  the  produce  of 
the  orchards  of  Italy,  or  the  spices  of  the  East,  we  might 
expeCt  to  learn  of  the  importation  of  many  strange  diseases. 
This  report,  however,  contradicts  our  conjecture,  for  of 
the  13,000  vessels  inspected  during  the  first  six  months 
of  the  year,  only  in  some  six  per  cent  were  sanitary  defects- 
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noted  and  remedied,  and  nine  of  the  vessels  only  required 
fumigation. 

As  regards  the  cholera  epidemic  the  worst  the  sanitary 
officers  had  to  deal  with  was  the  burning  of  the  effedts,  in 
three  instances,  of  persons  who  had  died  of  the  disease 
outside  the  port.  The  dread  of  cholera  has  proved  a 
blessing  to  the  sailor,  as  he  has  had,  thereby,  the  cleanli¬ 
ness  of  his  quarters  more  stridlly  looked  after.  Among 
foul  cargoes  apparently  the  worst  was  amongst  ourselves, 
being  a  quantity  of  waste  lime  from  one  of  our  gas-works  ; 
the  fumesbeing  so  bad  that  “the  master  and  crew  had 
quite  lost  their  eyesight  (temporarily),  and  a  woman  and 
two  children  had  been  taken  ill.” 

Within  the  last  few  years  the  importation  of  frozen 
meat  into  London  has  risen  and  gives  prospers  of  soon 
assuming  vast  proportions.  “  The  trade  in  frozen  meat,” 
this  report  tells  us,  “is  so  rapidly  growing  that  its  proper 
treatment  has  become  a  very  serious  question.”  When 
we  hear  of  fish  by  the  tons  and  carcases  by  the  thousa  ids 
being  annually  or  even  monthly  destroyed  as  unfit  for 
human  food,  surely  it  is  to  the  discredit  of  our  chemists 
that  nothing  can  be  done  to  save  this  valuable  commodity. 

As  for  the  state  of  the  river  in  which  the  vessels  float, 
its  lamentable  condition  is  too  well  known  to  need 
description.  We  read  that  “  it  is  announced  that  the 
Metropolitan  Board  of  Works  are  intending  to  attempt  to 
deodorise  the  river  by  means  of  chloride  of  lime,” 
but  that  “  this  will  prove  a  very  expensive  and  unsatis- 
radtory  procedure.”  Now  thatthis  extraordinary  experiment 
has  been  tried,  we  trust  the  next  report  will  give  full 
details  of  the  cost  and  result. 


CORRESPONDENCE. 


BUTTER  ANALYSIS. 


To  the  Editor  of  the  Chemical  News. 

Sir. — Surely  Dr.  Leffmann,  who  writes  in  the  Chemical 
News,  vol.  1.,  p.  192,  on  the  “  Results  of  Some  Examina¬ 
tions  of  Butter,”  cannot  have  read  Mr.  Wanklyn’s  paper  on 
“  the  Analysis  of  Butter  ”  (Society  of  Public  Analysts’ 
Proceedings,  March  19),  or  he  would  not  have  credited 
Mr.  Wanklyn  with  the  discovery  “  that  when  butter  is 
heated  with  alcoholic  soda  butyric  ether  is  given  off.” 
This.fadt  has  been  well  known  for  the  last  ten  years,  and 
has  been  used  ever  since  as  a  qualitative  test  for  butter- 
fat.  Mr.  Wanklyn  merely  endeavoured — unsuccessfully  in 
my  opinion— to  render  that  simple  test  a  quantitative  one. 

I  would  have  not  thought  it  worth  while  to  write  to  you 
on  so  small  a  matter,  had  not  on  the  subjedt  of  the  pater¬ 
nity  of  the  various  processes  of  butter  analysis  now  in  use 
most  persistent  misstatements  been  made.  The  odour 
referred  to  by  Dr.  Leffmann  was  first  observed  by  myself 
and  Mr.  Angell,  and  duly  registered  in  our  little  treatise 
on  “  Butter.”  So  was  also  the  fadt  that  the  percentage  of 
insoluble  fatty  acids  in  butter-fat  is  much  lower  than  in 
other  fats.  The  method  which  we  based  upon  this  differ¬ 
ence  is  in  most  works,  including  “  Watts’s  Didtionary,”  at¬ 
tributed  to  Dr.  Muter.  The  soluble  fatty  acids  were  first 
accurately  determined  by  Dr.  Dupre,  but  the  method 
described  by  him  is  generally  credited  to  Heintz,  who,  in 
point  of  time,  took  up  the  subjedt  much  later. — I  am,  &c., 

Otto  Hehner, 

Hon.  Secretary  Society  of  Public  Analysts. 


Trichloric  Camphor. — M.  P.  Cazeneuve. — This  com¬ 
pound,  Ci0HI3C130  appears  in  small  white  crystalline 
masses,  insoluble  in  water,  very  soluble  in  cold  alcohol, 
ether,  chloroform,  carbon  disulphide  and  all  the  solvents 
of  camphor;  it  melts  and  solidifies  at  +540.  It  belongs 
apparently  to  the  f3  series  of  the  chlorinised  camphors. — 
Comptes  Rendus,  No,  15. 


Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Corns  tes  Rendus  H  ebdomadaires  des  Seances  ,deV  Academic 
des  Sciences.  Vol.  xcix.,  No.  14,  Odtober  6,  1884. 

Experiments  made  at  Turin  and  Lanzo  on  the 
Distribution  of  the  Electric  Light  at  Great  Distances. 

M.  Tiesca.  -The  total  circuit  between  the  Exhibition  at 
Turin,  the  station  at  Lanzo,  and  the  intermediate  stations 
measuies  80  kilometres.  The  wire  is  of  chrome  bronze, 
37  millimetres  in  diameter,  and  not  coated.  The  installa¬ 
tion  is  perfedtly  successful. 

Nitrates  in  Plants  at  Different  Periods  ofVegeta- 
tiun.  -MM.  Berchelot  and  Andre. — The  absolute  weight 
of  the  nitrates  increases  up  to  inflorescence,  passes  through 
a  minimum,  and  then  increases  again,  but  without  reaching 
the  earlier  centesimal  proportion.  At  first  two-thirds  of 
the  potassium  exist  as  nitrate,  and  finally  only  one-twelfth. 

No.  15,  Odtober  13,  1884. 

Decomposition  of  Cupric  Oxide  by  Heat.— MM. 
Debray  and  Joannis. — It  is  generally  admitted  that  the 
produdt  of  this  decomposition  is  an  intermediate  oxide,  a 
compound  of  the  cupric  and  the  cuprous  oxides.  The  ex¬ 
periments  undertaken  by  the  authors  show  that  cupric 
oxideis  split  up  into  cuprous  oxide  and  oxygen,  the  cuprous 
oxide  remaining  simply  mixed  with  undecomposed  black 
oxide,  without  forming  intermediate  compounds  therewith. 

Nitrates  in  Different  Parts  of  Plants. — MM.  Berthe- 
lot  and  Andre. — Experiments  on  borage  prove  that  the  ni¬ 
trates  are  chiefly  concentrated  in  the  stem,  the  principal 
seat,  of  their  formation,  which  contains  both  the  relative 
and  absolute  maximum.  The  root  contains  less,  which 
shows  that  they  do  not  come  from  the  soil,  at  least  in  their 
totality.  In  the  leaf  the  nitrates  tend  to  disappear,  beino- 
converted  into  albumenoid  principles  in  consequence  of 
the  redudtive  addons  which  are  there  carried  on. 

Galvanometer  with  Astatic  Needles. — M.  E.  Du- 
cretet.  I  his  apparatus  cannot  be  intelligibly  described 
without  the  accompanying  illustration. 

No.  16,  Odtober  20,  1884. 

Alkaline  Hydrates.  Third  Memoir.  Hydrates  of 
Potassa  and  Soda.— E.  J.  Maumene.— The  normal 
hydrate  of  potassa  was  prepared  in  1796  by  Lowitz,  but 
he  did  not  determine  its  composition,  indicating  merely 
the  loss  of  43  per  cent  water  of  crystallisation.  °  At  this 
time  calcined  potassa  was  supposed  to  be  anhydrous.  The 
author  exhibited  to  the  Academy  crystals  containing,  when 
well  dried,  50  per  cent  potassa  and  50  of  water.  He  assigns 
them  the  formula  (KO)9(HO)47.  Lowitz  indicates  another 
hydrate  which  contains  less  water  and  developes  heat 
when^  moistened.  To  1  KO  they  contain  3-15  of  water. 
This  is  a  hydrate  of  the  second  order.  In  a  third  hydrate 
described  by  Walter,  the  water  is  reduced  to  25  per  cent! 
From  the  study  of  the  hydrates  of  baryta,  strontia,  potassa,' 
and  soda,  it  is  permissible  to  conclude  :  that  the  general 
theory  is  the  only  basis  for  the  explanation  of  chemical 
adhon.  It  destroys  the  hypothesis  of  the  hydrates 
MO,  HO,  upon  which  rests  one  of  the  corner  stones  of  the 
so-called  atomic  theory.  It  frees  chemistry  from  all  the 
hypotheses,  all  useless  for  explanation,  and  all  of  a  nature 
calculated  to  injure  the  intelledtual  education  of  the 
student. 

Use  of  Potassic  Manures  in  Bretagne. — G.  Lechar- 
tier. — The  author  shows  the  importance  of  potassic 
manures  on  soils  whose  reserve  of  potash  has  been  ex¬ 
hausted  by  crops  obtained  under  a  prolonged  system  of 
phosphatic  manuring. 
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NOTES  AND  QUERIES. 


***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  ohtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Blowpipe  Test  for  the  Calcium  Group. — Even  the  most  in- 
wolatile  salts,  as  the  sulphate  of  Ba,  Sr,  and  Ca,  may  be  detected 
separately  or  mixed  together  by  merely  heating  on  very  thin  platinum 
■wire,  say  3  inches  to  the  grain,  in  a  Bunsen  flame.  In  a  mixture  of 
■the  sulphates  the  calcium  flame  shows  first,  then  strontium ;  the 
barium  green  is  finally  seen,  and  lasts  some  time.  A  pocket  spedtro- 
scope  of  course  aids  their  detection  rendering  it  more  to  be  relied  on. 
— C.  T.  Blanshard,  M.A.,  F.C.S. 


MEETINGS  FOR  THE  WEEK 


Monday,  Nov.  3rd. — Royal  Institution,  5.  General  Monthly  Meeting. 

-  Society  of  Chemical  Industry,  8.  “  Some  Points 

in  the  Examination  of  Tallow  and  some  Com¬ 
mercial  Oils,  especially  for  Acidi’y,”  by  \V.  H. 
Deering.  “  On  the  Processes  concerned  in  the 
Conversion  of  Starch  into  Alcohol,  and  their 
Relation  to  Brewing  and  Distilling,”  by  W.  S. 
Squire. 

Thursday,  6th. — Chemical,  8.  “  On  the  Vanadates  of  the  Amines,” 

by  G.  H.  Bailey.  “  On  the  Adtion  of  Aldehyds 
and  Ammonia  on  Benzil  (continued),”  by  F.  R. 
Japp,  Ph.D.,  and  S.  C.  Hooker.  “On  Isomeric 
Modifications  of  Sodium  Sulphate,”  by  Spencer 
U.  Pickering.  “  Contributions  to  our  Knowledge 
of  Aceto-acetic  Ether  (Pait  I.),”  by  J.  William 
James.  “  On  the  Origin  of  Calcium  Thio¬ 
sulphate,”  by  Dr.  Divers.  “On  Magnesium 
Hydrosulphide  as  a  Source  of  Hy  rogen  Sul¬ 
phide,”  by  Dr.  Divers  and  T.  Shimidzu. 

Saturday,  8th.— Physical,  3.  “  On  certain  Phenomena  attending 

Mixture,”  by  Dr.  Guthrie.  “On  Voltaic  and 
Thermo-Voltaic  Constants,  by  Dr.  C.  R.  Alder 
Wright  and  Mr.  C.  Thompson. 


BAILEY’S  HYDROCHLORIC  ACID  PUMP. 


Established  1798. 


ROBERT  DAGL1SH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manuiadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power,  for  Irrigating,  Draining,  Mining,  Rolling  Mills 
or  Water  Works  purposes,  and  Manufadturersof  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleacning-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian ,  and  Spanish  Ores  of  Im¬ 
proved  Construdtion. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  or  Oil  Tar  and  Resin  Refining. 

Steam  Sulphui  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  Madtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser,  Improved  Revolving  Copper  Calcining  Furnaces. 

Lists  sent  on  Application, 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


SI  HELEU'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

TL,  3FT  G  AV  Si' “EX  I IR  IE 


W.  H.  BAILEY  &  CO., 

SOLE  MAKERS  OF 


Hargreaves  and  Robinson’s  Patent  Metal  Plunger  Pump 
for  raising  the  above  Acid, 


Testimony  bearing  upon  the 
efficiency  of  this  Pump, 
from  Golding,  Davies,  and 
Co,,  Lim.,  Widnes,  Lane. 

Dec.  12, 1883. 

Dear  Sirs, — We  have  used 
your  Hydrochloric  Acid 
Pump  for  more  than  twelve 
months,  and  find  it  to  answer 
our  purpose  admirably.  It 
pumps  acid  at  a  high  tempe¬ 
rature,  and,  so  far,  there  has 
b  en  no  wear  and  tear. 
{Signed)  Thos.  Clarkson 
Secretary. 


MAKERS  OF— 
Steam  Pumps,  Air  Compres¬ 
sors,  Valves,  Cocks,  &c  , 
for  Chemical  Manufactories. 


ALBION  PUMP  &  BRASS  WORKS,  SALFORD,  MANCHESTER. 


I 

j 


BICHROMATE 
OF  SODA. 


Potter  and  Higgin’s  Patent 

100  parts  equal  to  ioi — 104  parts 
Pure  Potassium  Bichromate. 


PERFECTLY  SOLUBLE  IN  ITS  OWN 
WEIGHT  OF  WATER. 

Is  used  in  place  of  the  Potash 
Salt  in  all  its  applications,  and 
gives  perfedt  satisfaction. 


POE  SJA.3Li -EC- 

Complete  Set  [unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry . 

17  Volumes;  from  November,  1842,  to  December,  1859. 

Address,  “  Publisher,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  E.C. 


Is  sold  in  large  or  small  lots  to  suit  consumers, 
packed  in  strong  5-cwt,  barrels. 


IS  LOWER  IN  PRICE  THAN  THE  POTASH  SALT. 


SOLE  MAKERS— 


CHEMICAL  PLUMBER. 

Young  Man  (married)  will  shortly  be  open 

for  an  Engagement  .yt.  Plumber  in  a  Chemical  Works.  Good 
references, — Address,  “  Plumber,”  Oldbury,  near  Birmingham, 


E.  P.  POTTER  &  C0-, 

LITTLE  LEVER,  NEAR  BOLTON. 
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uselessness  of  repeating,  as  is  being  constantly  done,  the 
investigation  of  matters  previously  studied  with  thorough¬ 
ness,  and  of  overlooking  other  topics  which  are  at  present 
incompletely  understood. 


the  literature  of  ozone  and  peroxide 

OF  HYDROGEN. 

Second  Memoir. 

By  ALBERT  R.  LEEDS. 


Preface. 

At  the  meeting  of  the  Chemical  Sedtion  of  the  New  York 
Academy  of  Sciences,  held  June  12th,  1880,  I  had  the 
pleasure  of  presenting  to  the  Academy  a  first  Memoir 
upon  “  The  Literature  of  Ozone  and  Peroxide  of  Hydro¬ 
gen. This  memoir  consisted  of  four  parts.  First.  A 
historical  and  critical  essay  upon  the  “  Lines  of  Discovery 
in  the  History  of  Ozone,”  from  the  first  observation  of 
Schonbein  in  the  year  1840,  to  the  fads  made  known  in 
the  earlier  portion  of  the  year  1879.  This  prefatory  essay 
discussed  under  separate  sedions,  the  original  discovery 
of  ozone,  its  sources  and  its  properties;  also  the  nature 
of  the  constituent  matter  of  ozone  ;  finally,  the  exad 
nature  of  the  relations  existing  between  ozone  and  ordi¬ 
nary  oxygen. 

The  second  part  of  the  memoir  was  an  “  Index  to  the 
Literature  of  Ozone  (1783-1879).  This  memoir  was  drawn 
up  on  the  plan  suggested  by  my  friend  and  predecessor  as 
Corresponding  Secretary  of  the  Academy,  Dr.  H.  Carring¬ 
ton  Bolton.  Dr.  Bolton  has  been  led,  during  the  course 
of  his  classic  investigations  upon  the  Fluorides  of  Uranium 
( Berl .  Akad.  Ber.,  1866,  299),  to  prepare  for  his  own  more 
exad  knowledge  a  partial  index  to  the  literature  of  ura¬ 
nium.  In  the  hope  of  saving  future  investigators  from  the 
great  labour  of  repeating  his  work,  Dr.  Bolton  completed 
this  Index,  and  published  it  in  the  Annals  of  the  New  York 
Academy  of  Sciences,  or  as  the  society  was  then  called, 
the  New  York  Lyceum  of  Natural  History,  vol.  ix  ,  Feb., 
1870.  This  first  publication  was  followed  by  a  second 
[idem,  xi.,  Nov.,  1875),  in  which  Dr.  Bolton  has  given  in 
the  compass  of  44  finely  printed  odavo  pages,  an  “  Index 
to  the  Literature  of  Manganese,”  beginning  as  far  back 
as  the  year  1596,  and  brought  down  through  nearly  three 
centuries,  to  the  year  1874. 

His  labours  prompted  Prof.  E.  J.  Hallock  to  continue 
the  work  by  preparing  an  “  Index  to  the  Literature  of 
Titanium,”  (1783-1876),  published  in  Ann.  N.  Y.  Acad. 
Set.,  vol.  1.,  p.  53,  Dec.,  1876,  and  Prof.  G.  J.  Rockwell  a 
similar.  ‘  Index  to  the  Literature  of  Vanadium  ”  (1801- 
1876),  idem,  vol.  i.,  p.  133.  Since  the  publication  of  the 
two  indices  by  the  author,  the  Academy  has  also  published 
an  11  Index  to  the  Literature  of  Eledrolysis,”  idem,  vol. 
ii.,  p.  313,  by  Mr.  W.  W.  Webb. 

S  he  thii d  poition  of  the  author’s  preceding  memoir  was 
an  essay  upon  ‘  I  he  History  of  Antozone  and  Peroxide 
of  Hydiogen.  It  pointed  out  the  fallacy  of  the  arguments 
and  prools  offeied  by  Schonbein  and  Meissner,  for  the 
existence  of  the  so  called  antozone,  and  described  the 
expel iments  of  von  Babo,  Nasse,  Engler,  and  others,  by 
which  the  ceitainty  of  the  non-existence  of  antozone  has 
been  demonstrated.  i  he  essay  furthermore  gave  some 
account  of  the  ai  tificial  sources  of  peroxide  of  hydrogen, 
and  of  the  experiments  devoted  to  a  demonstration  of  its 
probable  occurrence  in  nature.  This  was  followed  by  a 
fourth  part,  devoted  to  an  “  Index  to  the  Literature  of 
Peroxide  of  Hydrogen  ”  (1818-1878) ,  similar  in  plan  to 
that  upon  ozone. 

In  returning  to  this  subjed,  it  is  with  the  hope  of  assist- 
lng  feliow-students  in  two  ways.  First,  by  bringing  these 
indices  down  to  date,  which  will  make  the  preceding  work 
pf  much  greater  utility.  Secondly,  by  pointing  out  the 


I.  Sources  and  Preparation  of  Ozone. 

The  formation  of  ozone  is  to  be  looked  for  in  all  cases 
where  the  molecule  of  oxygen  undergoes  decomposition 
under  conditions  which  render  it  possible  for  the  constitu¬ 
ent. atoms  to  exist  in  a  free  or  uncombined  condition  for 
an  interval  of  time.  This  setting  free  of  the  constituent 
atoms  of  the  molecule  is  what  was  known  in  the  older 
chemistry  as  the  nascent  state  of  the  element  in  question. 
And  whilst  the  increased  energy  of  chemical  properties 
possessed  by  the  element,  at  the  instant  of  being  liberated 
from  a  previous  chemical  combination,  or  in  statu  nascenti, 
was  a  fad  of  universally  recognised  importance,  yet  a 
satisfadory  explanation  of  this  increase  of  energy  was  not 
possible  until  the  distindion  between  the  chemical  atom 
and  tne  chemical  molecule  was  established  as  a  funda¬ 
mental  fad  of  the  newer  chemistry.  Ordinarily,  the 
nascent  atom  immediately  enters  into  combination  a^ain, 
either  with  an  atom  of  the  same  kind,  as,  for  instance,  an 
atom  of  hydrogen  with  an  atom  of  hydrogen  to  form  a 
moleeule  of  hydrogen  in  all  respeds  similar  in  its  pro¬ 
perties  to  ordinary  hydrogen  gas,  or  with  an  atom  of  a 
different  kind  to  form  a  different  substance.  In  the  case 
of  oxygen,  howevei,  these  free  atoms  mav  not  only  reunite 
by  twos  to  form  the  ordinary  dual  molecule,  known  as 
oxygen  gas,  but  by  threes  to  form  the  triple  molecule, 
which  is  ozone. 

According  to  the  older  chemistry,  it  would  have  been 
difficult  to  assign  a  reason  why  free  hydrogen  atoms  might 
not  leunite  to  form  a  triple  molecule  of  hydrogen,  just  as 
well  as  free  oxygen  atoms.  And  as  a  matter  of  history, 
Osann  endeavoured  to  prove  that  the  hydrogen  given  offin 
eledrolysis  differs  from  ordinary  hydrogen,  just  as  the  oxy¬ 
gen  given  off  differs  from  ordinary  oxygen.  He  ascribed 
to  such  eledrolytic  hydrogen  a  weak  acid  smell,  and  the 
power  ot  readily  reducing  silver  and  other  metallic  salts, 
and  distinguished  it  by  the  name  Of  ozone-hydrogen.  But 
these  properties  were  in  reality  due  to  other  bodies  in  the 
eledrolytic  hydrogen,  to  say  nothing  of  the  fad  that  abso¬ 
lutely  pure  hydrogen  gas  has  the  power  of  slowly  reducing 
silver  from  its  salts. 

It  is  not  in  accordance  with  our  present  knowledge  con¬ 
cerning  hydrogen,  to  regard  the  existence  of  such  a  body 
as  Osann’s  supposed  ozone- hydrogen  as  possible.  For  in 
all  its  known  chemical  combinations,  hydrogen  possesses 
but  one  bond  of  chemical  attradion,  and  a  molecule  of 
hydrogen  possessing  three  or  more  hydrogen  atoms  would 
lack  the  bonds  to  hold  it  together.  Chlorine,  on  the  other 
hand,  has  one,  three,  five,  or  seven  bonds,  according  to  the 
nature  of  the  element  with  which  it  is  brought  into  combi¬ 
nation,  and  whilst  it  is  certain  that  we  do  not  understand 
the  true  meaning  of  this  varying  number  of  bonds,  yet 
there  is  no  reason  why  a  number  of  allotropic  modifications 
of  chlorine  might  not  exist,  with  different  densities,  colour, 
chemical  properties,  &c.  So  is  it  likewise  with  phosphorus, 
arsenic,  nitrogen,  and  other  polyvalent  elements.  The 
allotrop  sm  of  phosphorus,  for  example,  may  be  due  to  one 
of  three  causes  :  a  difference  in  the  amounts  of  internal 
energy,  a  difference  in  the  relative  positions  of  the  con¬ 
stituent  atoms,  or  a  difference  in  the  number  of  these 
atoms.  The  first  supposition  we  need  not  entertain, 
because  it  would  carry  with  it  the  admission  that  the  dif¬ 
ferences  between  the  substance-matter  of  all  the  elements 
themselves,  consists  in  differences  in  the  quantity  and 
kind  of  their  internal  energy.  This  admission  chemists  are 
not  prepared  to  make.  The  last  supposition  includes  the 
second,. and  explains  the  most  important  difference  in  the 
properties  of  the  allotropic  modifications  of  an  element, 
their  specific  gravities.  Moreover  it  is  in  harmony  with 
the  only  case  of  allotropism,  in  which  we  are  enabled  to 
compare  the  alloiropes  in  the  gaseous  condition,  and  it  is 
in  the  gaseous  condition  that  the  relative  number  of  atoms 
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in  a  molecule  may  be  best  compared.  The  specific 
gravity  of  ozone  is  to  that  of  oxygen  as  3  to  2,  which  is 
in  harmony  with  the  supposition,  the  most  probable  one 
on  many  other  grounds  as  well,  that  the  molecule  of  ozone 
consists  of  three,  the  molecule  of  oxygen  of  two  atoms  of 
oxygen. 

The  difference  between  the  ordinary  translucent  modi¬ 
fication  of  phosphorus  and  the  red,  may  be  explained  by 
supposing  the  molecule  of  the  former  to  contain  7  atoms, 
that  of  the  latter  8.  In  this  case  the  weights  of  the  mole¬ 
cules  would  be  as  217  to  248,  or  as  r83  to  2'i,  which 
latter  numbers  represent  the  adual  specific  gravities. 
Similarly,  if  we  suppose  the  molecule  of  crystallised 
metallic  phosphorus,  the  third  allotropic  modification,  to 
consist  of  9  atoms,  its  molecular  weight  in  the  solid  con¬ 
dition  would  be  to  the  molecular  weight  of  ordinary  phos¬ 
phorus  as  279  :  2i7  =  2’35  :  1-83,  which  latter  numbers 
represent  the  adual  specific  gravities  as  determined  by 
experiment. 

Nitrogen  was  announced  by  Mr.  Stillingfleet  Johnson, 
in  two  papers  read  before  the  English  Chemical  Society 
in  1880,  to  be  capable  of  existing  in  two  allotropic  modifi¬ 
cations,  his  announcement  being  based  on  an  experiment 
in  which  a  certain  kind  of  nitrogen,  that  obtained  by  the 
decomposition  of  ammonium  nitrite,  had  been  made  to 
enter  into  dired  union  with  hydrogen  to  form  ammonia, 
while  another  kind  of  nitrogen,  that  existing  in  atmo¬ 
spheric  air,  would  not  so  combine.  But  Mr.  H.  B.  Baker 
has  shown  (Chemical  News,  xlviii.,  pp.  187,  279),  that 
Mr.  Johnson’s  results  were  erroneous,  the  mixed  gases 
containing  oxides  of  nitrogen,  which  gave  rise  to  ammonia 
under  the  conditions  of  the  experiment ;  and  the  existence 
of  a  new  allotrope  of  of  nitrogen  is  still  under  discussion. 

To  return  from  this  consideration  of  allotropism  in 
general,  and  examine  the  thesis  at  the  beginning  of  the 
sedion  : — The  formation  of  ozone  is  to  be  looked  for  in  all 
cases  where  the  molecule  of  oxygen  undergoes  decom¬ 
position  under  conditions  which  render  it  possible  for  the 
constituent  atoms  to  exist  in  a  free  or  uncombined  con¬ 
dition  for  an  interval  of  time. 

This  setting  free  of  the  component  atoms  of  the  mole¬ 
cule  ( status  nascens),  always  precedes  the  formation  of 
ozone,  inasmuch  as  before  a  combination  of  atoms  by 
threes  can  occur,  a  decomposition  of  the  preceding  com¬ 
binations  by  twos  must  take  place.  This,  it  will  be  urged, 
is  a  self-evident  proposition,  and  I  am  very  glad  to  admit 
that  it  is.  But  I  am  not  the  less  impressed  with  the  im¬ 
portance  of  distinctly  formulating  it  in  this  place,  because 
in  much  of  the  writing  upon  this  topic  it  is  ignored,  and 
also  because  in  many  places  this  oxygen  of  the  nascent 
state  (free  atoms),  is  called  active  oxygen  and  is  frequently 
confused  with  ozone  itself.  This  confusion  is  so  probable 
(since  ozone  is  most  certainly  the  adtive  allotrope  of 
oxygen),  that  it  appears  to  me  inexpedient  to  speak  of 
nascent  oxygen  as  adtive  oxygen,  and  of  the  process  of 
making  it  as  the  activation  of  oxygen.  To  guard  against 
this  danger,  I  shall  term  the  process  the  atomation  of 
oxygen,  and  the  freed  atoms  themselves,  not  active,  but 
atomic  oxygen.  But,  it  may  be  asked,  what  experimental 
proof  is  there  that  atomic  oxygen  precedes  in  every  in¬ 
stance  the  formation  of  ozone  ?  _  The  answer  is  to  be 
found  in  the  fact  that  ozone  is  incapable  of  producing 
certain  chemical  chanaes,  readily  producible  by  atomic 
oxygen  ;  whilst,  on  the  other  hand,  atomic  oxygen,  under 
the  conditions  referred  to,  can  produce  not  only  these 
chemical  changes,  but  at  the  same  time,  and  by  a  similar 
action,  ozone  itself. 

The  proof  of  this  statement  is  set  forth  in  a  paper  which 
the  author  published  in  the  Journal  of  the  American 
Chemical  Society  for  1879,  p.  232,  and  subsequently  in  the 
Proceedings  of  the  German  Chemical  Society. 

It  was  there  shown  that  carbon  monoxide  would  undergo 
conversion  into  carbon  dioxide,  under  the  same  circum¬ 
stances  as  would  bring  about  the  conversion  of  ordinary 
oxygen  into  ozone ;  that  is  to  say,  when  a  mixture  of 
carbon  monoxide  and  air  was  subjected  to  the  adion  of 


moist  phosphorus.  Later  in  the  same  year,  I  was  induced 
by  the  theoretic  importance  of  the  subject,  to  study  it 
anew,  and  to  endeavour  to  learn  whether  the  production 
of  the  carbon  dioxide  in  this  experiment  was  due  to  the 
action  of  ozone,  or  whether  it  was  due  to  the  production 
in  the  first  place  of  atomic  oxygen,  and  the  subsequent 
combination  of  this  atomic  oxygen  on  the  one  hand  with 
carbon  monoxide  to  form  carbon  dioxide,  and  on  the  other 
hand  with  oxygen  to  form  ozone. 

Whether,  in  chemical  language,  the  action  was— 

( x)  O3  -{-  CO  =  CO2+ Og, 

or,  as  a  first  step, 

(2)02  =  0-1-0, 

and  then,  as  second  steps  occurring  simultaneously, 

(3)0  +  C0  =  C02,  and  0-f  02  =  03. 

In  this  second  series  of  experiments  [Ibid.,  p.  450)  I 
employed  oxygen  ozonised  by  the  ozonising  battery  to  the 
extent  of  72  m.grms.  of  ozone  per  litre,  while  in  the  earlier 
experiments  the  percentage  did  not  exceed  5  m.grms.  per 
litre.  But  no  production  of  carbon  dioxide  took  place, 
however  long  the  carbon  monoxide  and  ozone  remained  in 
contact.  Furthermore,  when  carbon  monoxide  and  oxygen 
were  separately  submitted  to  the  electric  effluve,  and  then 
brought  together,  no  carbon  dioxide  was  formed.  But 
when  the  two  gases  were  first  brought  together  in  suitable 
proportion,  and  then  the  mixture  submitted  to  the  electric 
effluve,  carbon  dioxide  was  produced  in  quantities  readily 
admitting  of  quantitative  measurement. 

I  regarded  this  experiment  as  demonstrating  the  exist¬ 
ence  of  atomic  oxygen  as  prior  to,  and  necessary  to,  the 
production  of  both  carbon  dioxide  and  ozone.  In  other 
words,  that  equations  (2)  and  (3)  represented  the  true  se¬ 
quence  and  co-ordination  of  the  phenomena,  and  not 
equation  (1). 

Three  years  subsequently  Baumann  repeated  this  expe¬ 
riment  (. Ber .  der  Deutsch.  Client.  Gesell.,  xiv.,  2706),  and 
obtained  the  same  result.  These  results  having  been 
questioned  by  Remsen  and  Keiser  ( Amer .  Chem.  fourn., 
iv.,  454)  on  the  ground  of  their  having  obtained  a  negative 
result,  I  repeated  my  original  experiment  with  air  and 
carbon  monoxide  over  moist  phosphorus,  every  source  of 
error  being  rigorously  guarded  against,  and  obtained  even 
larger  amounts  of  carbon  dioxide  than  in  my  earlier  inves¬ 
tigation,— in  one  case  15-5  m.grms.  Since  that  time  Bau¬ 
mann  has  likewise  repeated  the  experiment,  and  obtained 
in  one  trial,  23-3  m.grms.  carbon  dioxide,  in  another  case 
64-6  m.grms. 

The  atomation  of  oxygen,  and  the  setting  free  of  atomic 
oxygen,  as  a  step  necessarily  antecedent  to  the  formation, 
of  ozone,  has  therefore,  I  conclude,  been  established  by 
rigorous  experimental  proof.  In  the  case  of  the  eledric 
effluve,  the  intervening  oxygen  dieledric  undergoes  polar¬ 
isation,  and  a  certain  number  of  its  molecules  are  decom¬ 
posed  into  atoms.  Certain  of  these  atoms  re-combine 
among  themselves,  or  combine  with  the  oxygen  molecules, 
to  form  ozone,  the  amount  of  the  ozone  produced  depend¬ 
ing  upon  the  strength  of  the  eledric  effluve,  upon  the 
duration  of  eledrification,  the  temperature,  presence  of 
foreign  gases  or  vapours  admixed  with  the  gaseous  eledro- 
lyte,  and  the  other  conditions  of  the  experiments. 

If  the  atomation  of  the  oxygen  be  brought  about  by  the 
redudion  of  the  oxygen  molecule  by  means  of  phosphorus, 
partly  covered  by  water,  there  will  be  formed  by  the  atomic 
oxygen  thus  produced,  ozone,  hydrogen  peroxide,  and 
ammonium  nitrate.  If  ammonium  nitrite  is  produced,  as 
an  intermediary  step,  it  is  not  found  in  the  final  produds. 
These  three  substances,  as  I  have  always  insisted  since 
the  publication  of  the  investigation  upon  which  the  state¬ 
ment  is  based  ( fount .  Amer.  Chem.  Soc.-,  1879,  vol.  i., 
150),  are  three  necessarily  associated  bodies,  all  secondary 
in  their  genesis,  and  dependent  upon  the  previous  for¬ 
mation  of  atomic  oxygen.  The  readion  takes  place,  pri¬ 
marily,  according  to  the  equations — 

( 1)  P2 2O2  =  P2O3-I-  O  and  P2  +  3O2  =  P2O5  J-  O, 
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and  secondarily,  according  to  the  equation — 

0,0,  O  +  02  +  NN+3H20  =  03  +  H202  +  NH4N03* 

The  ozone  passes  off  in  the  atmosphere.  The  hydrogen 
peroxide  and  the  ammonium  nitrate  mostly  remain  behinc 
in  the  jar-water,  though  certain  amounts  can  be  detected 
in  the  wash-waters,  if  any  such  be  employed  to  wash  the 
escaping  ozone.  The  white  cloud  above  the  wet  phos¬ 
phorus  is  mainly  hydrogen  peroxide  associated  in  a  state 
of  vesicular  suspension  with  aqueous  vapour,  and  consti¬ 
tutes  the  antozone  cloud  of  Schonbein  (the  atmizone  of 
Meissner). 

In  all  these  cases,  besides  the  production  of  atomic 
oxygen  as  a  necessary  antecedent,  its  formation  at  tem¬ 
peratures  consistent  with  the  possible  formation  of  ozone, 
hydrogen  peroxide,  &c.,  must  be  predicated.  And  inas¬ 
much  as  ozone  is  slowly  converted  even  at  the  boiling 
point  of  water  into  oxygen  (at  once  at  a  temperature  of 
2370  C.),  the  importance  of  maintaining  a  low  temperature 
is  manifest.  When  the  atomation  of  oxygen  is  brought 
about  by  moist  phosphorus,  no  adtion  occurs  below  6°  C. 
At  24°  the  formation  of  ozone  is  at  a  maximum,  the  pro¬ 
duction  falling  off  very  rapidly,  as  the  temperature  rises 
above  this  point.  When  atomic  oxygen  is  set  free  in  the 
electrolysis  of  acidulated  water,  the  gas  evolved  at  the 
positive  electrode  contains,  according  to  Soret,  1  p.  c.  of 
ozone,  when  the  temperature  of  the  electrolyte  is  main¬ 
tained  at  6°  C.,  and  2  p.  c.  when  at  o°. 

But  whilst  the  lower  temperatures  spoken  of  are  those 
most  favourable  to  the  permanence  of  the  products  of  the 
action  of  atomic  oxygen,  yet  the  evidence  is  very  strong 
that  even  under  circumstances  apparently  unfavourable 
and  at  high  temperatures,  the  atomic  oxygen  may  bring 
about  the  formation  of  ozone,  hydrogen  peroxide,  and 
ammonium  nitrite.  It  was  stated  by  Loew  (Chemical 
News,  xxi.,  p.  107),  that  ozone  is  formed  when  air  is 
blown  through  a  gas-flame  under  proper  conditions.  This 
was  denied  by  Bottger  ( Chem .  Centr.,  1870,  161),  who 
stated  that  ammonium  caibonate  and  hydrogen  peroxide 
are  formed  under  these  conditions.  During  the  same  year 
(1870),  Than  brought  forward  certain  experiments  to  show 
that  ozone  was  formed  during  the  rapid  combustion  of  all 
hydrogenous  bodies,  (f.  fir.  Chem.  [2] ,  i.,  415.)  The 
year  following  Pincus  confirmed  Than’s  statement  ( Pogg ., 
Ann.,  cxliv.,  480),  and  Struve  published  his  research  to 
show  that  ozone,  hydrogen  peroxide,  and  ammonium 
nitrite,  all  three  were  formed  in  the  combustion  .of  hydro¬ 
gen  [Bull,  de  l’ Acad.  Imfi.  desSci.  de  St.  Petersbourg,  xv., 
No.  3).  By  experiments  conducted  with  extreme  care, 
Zoeller  and  Grete  {Berl.  Berichte,  x.,  2144),  showed  that 
in  the  burning  of  pure  hydrogen  in  pure  air,  ammonium 
nitrite  is  formed  in  very  notable  quantities.  Much  later 
Bottger  {Chem.  Centr.,  1878,  p.  574)  found  that  hydrogen 
peroxide  is  formed  on  the  explosion  of  a  mixture  of  pure 
oxygen  and  hydrogen.  Inasmuch,  however,  as  certain 
very  careful  observers,  like  Zoeller  and  Grete,  have  de¬ 
monstrated  the  formation  of  one  only  of  the  three  products, 
it  is  necessary  that  a  more  complete  demonstration  of  the 
production  of  all  three  bodies  in  rapid  combustion  be 
brought  forward,  before  it  can  be  regarded  as  finally 
established. 

The  subject  of  the  atemation  of  oxygen  was  studied  at 
great  length  by  Schonbein,  and  a  large  number  of  impor¬ 
tant  facts  noted  by  him.  But  at  that  time  the  true  nature 
of  ozone  was  not  known.  According  to  Schonbein,  ozone 
itself  was  one  kind  of  atomic  oxygen,  namely,  the  free 
atom  in  an  electro-positive  condition,  and  antozone 
another  kind  of  atomic  oxygen,  the  free  atom  in  an  electro¬ 
negative  condition.  He  supposed  that  it  was  the  latter 
kind  which,  in  contact  with  water,  generated  hydrogen 
peroxide.  Although  ozone  is  certainly  not  what  Schonbein 


*  In  an  article  upon  the Preparation  of  Phosphoric  Acid  by  the 
oxidation  of  Phosphorus  with  Air  in  Presence  of  Moisture  ”  ( Pharm .  J. 
l'rans.  [3],  xiv.,  24-26,  and  Journ,  Chem.  Soc.,  December,  1883,  p[ 
4050),  W.  T.  Wenzell  has  obtained  the  same  results,  and  has  adopted 
in  their  explanation  the  hypothesis  here  stated. 


supposed  it  to  be,  yet  the  existence  of  atomic  oxygen,  as 
something  necessarily  preceding  the  formation  of  ozone, 
may  now  be  regarded  as  a  demonstrated  faefi.  And  whilst 
it  has  not  been  shown  that  the  free  oxygen  atoms  may 
exist  in  two  eledtro-negative  conditions,  yet  such  an  hy¬ 
pothesis  is  theoretically  not  untenable,  nor  has  it  been 
demonstrated  to  be  false. 

Latterly,  the  number  of  cases  in  which  the  formation  of 
adtive  oxygen  has  been  noted  has  been  largely  increased. 
Thus  Hoppe-Seyler  has  pointed  out  that  is  formed  when 
palladium-hydrogen  is  shaken  up  in  contadt  with  water 
and  air  {Berl.  Berichte,  xn.,  1551).  Under  these  circum¬ 
stances  he  noted  the  formation  of  the  third  by-produdt, 
ammonium  nitrite,  as  well.  The  author,  prompted  by 
theoretical  considerations,  sought  for  the  presence  of 
ozone  and  hydrogen  peroxide,  since  according  to  the  hy¬ 
pothesis  above  enunciated,  both  should  be  present. 
Ozone  he  failed  to  detedt,  hydrogen  peroxide  was  found 
in  quantity  large  enough  to  admit  of  its  quantitative  esti¬ 
mation  {Berl.  Berichte,  xiv.,  976).  So  also  palladium, 
platinum,  and  other  so-called  “  carriers  of  oxygen,”  owe 
the  energetic  oxidising  adtions  which  occur  in  their 
presence,  and  which  were  formerly  spoken  of  as  “  cata¬ 
lytic,”  to  their  power  of  affedting  a  separation  of  the 
oxygen  molecule  into  its  constituent  atoms.  This  is 
shown  by  the  experiments  of  Traube  and  Baumann,  who 
found  that  palladium  will  cause  the  oxidation  of  carbon 
monoxide  to  dioxide  in  presence  of  hydrogen  peroxide, 
whilst  without  palladium  no  such  oxidation  occurs.  It 
has  been  likewise  noted  by  the  author  that  platinum  black, 
when  shaken  up  in  a  bottle  partly  filled  with  air,  along 
with  a  solution  of  indigo,  turns  the  latter  yellow  by  causing 
its  oxidation  and  the  formation  of  isatim  Since  this  very 
powerful  oxidising  adtion  is  not  produced  by  oxygen  in  its 
ordinary  condition,  it  may  be  ascribed  to  the  atomation 
of  the  oxygen  under  the  influence  of  the  platinum  black. 

The  number  of  observed  cases  of  the  formation  of 
atomic  oxygen  has  been  largely  increased  by  the  recent 
researches  of  Radziszewski  on  the  phosphorescence  of 
Organic  Bodies.  He  divides  such  phosphorescent  organic 
bodies  into  two  groups  :  1st.  Those  which  phosphoresce 
when  the  atomic  oxygen  which  they  already  contain,  and 
which  has  been  previously  formed  under  the  influence  of 
some  adtivating  agent  like  sunlight,  operates  upon  the 
organic  body,  on  the  addition  of  an  alkali.  2nd.  Those 
bodies  which,  on  the  addition  of  an  alkali,  themselves 
form  atomic  oxygen,  and  by  combining  with  this  atomic 
oxygen,  become  phosphorescent.  To  the  first  group  belong 
various  hydrocarbons,  especially  the  aromatic,  the  ter- 
penes,  &c.  To  the  second,  belong  more  especially  the 
aldehyds,  or  such  bodies  as  when  treated  with  an  alkali 
form  aldehyds.  To  the  latter  sub-division  belong  the  fats 
of  the  series  C«H2W-202.  Radziszewski  explains  in  like 
manner  the  phosphorescence  of  organisms,  since  he  finds 
in  them  a  fat,  together  with  an  alkaline  body.  And  in 
one  of  these,  the  Pelagia  noctiluca,  he  thinks  he  has  de¬ 
monstrated  the  presence  of  atomic  oxygen,  by  showing 
that  the  Pelagia  develops  a  blue  colour  when  placed  on 
porous  plates  moistened  with  potassium  iodide,  starch 
paste,  and  tindture  of  guaiacum. 

II.  Nature  and  Properties  of  Ozone  and  Hydrogen 
Peroxide . 

The  recent  remarkable  discoveries  concerning  the  pro¬ 
perties  of  ozone  have  strengthened  the  grounds  on  which 
the  hypothesis  of  the  nature  of  ozone  stands.  Recently, 
a  lengthy  series  of  memoirs  has  been  written  by  Traube,  in 
which  he  controverts  both  the  present  theory,  as  to  the 
constitution  of  hydrogen  peroxide,  and  the  views  now 
entertained  of  its  adtion  as  an  oxidising  agent.  Hitherto, 
chemists  have  looked  upon  hydrogen  peroxide  es  oxidised 
water,  from  the  fadt  that  it  yields  up  one  of  its  atoms  of 
oxygen  with  great  readiness,  and  therefore  adts  as  an 
energetic  oxidising  agent.  In  order  that  water  may  take 
up  another  atom  of  oxygen,  a  molecule  of  oxygen  or  an 
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oxide  must  be  decomposed,  or  an  atom  of  atomic  oxygen 
must  enter  into  diredt  combination.  Thus _ 


H — O — H  +  O  =  H~0— 0— H. 

1  raube,  on  the  other  hand,  has  brought  forward  a  num¬ 
ber  of  experiments  to  show  that  peroxide  of  hydrogen  is 
reduced  oxygen  ;  that  is  to  say,  the  oxygen  in  the  peroxide 
enters  as  a  whole  molecule,  and  as  a  molecule  exists  in 
combination  with  two  atoms  of  hydrogen.  But  whilst 
Traube  states  the  above  as  his  hypothesis,  and  that  both 
the  atoms  of  oxygen  are  combined'  in  the  same  manner, 
and  with  the  same  degree  of  chemical  attraction,  yet  the 
structural  formula  which  he  gives  is  the  same  as  the  one 
ordinarily  adopted;  nor  is  the  faCt  that  one  only  of  the 
oxygen  atoms  is  readily  parted  with,  explained  by  his 
theory  any  more  satisfactorily  than  by  the  ordinary  one. 
Moreover,  the  experiments,  as  detailed  by  Traube,  are  in 
opposition  to  the  results  many  times  obtained  by  the 
author  in  their  repetition. 

Without  detailing  these  results  in  this  place,  it  will 
suffice  to  state  that  when  zinc  in  fine  division  is  shaken  up 
with  water  and  air,  the  oxygen  of  the  air  causes  an  ener¬ 
getic  oxidation  of  the  zinc.  As  a  result  of  this  oxidation, 
the  oxygen  molecule  is  divided,  one  atom  going  to  the 
zinc  and  the  other  being  for  an  instant  set  free.  This 
atomic  oxygen  brings  forth  very  energetic  oxidations,  oxi¬ 
dising  indigo  to  isatin,  forming  hydrogen  peroxide,  de¬ 
composing  potassium  iodide,  and  developing  nitrous  acid. 
The  latter  speedily  disappears,  being  oxidised  by  the  per¬ 
oxide  of  hydrogen  to  nitric  acid,  while  the  excess  of  per¬ 
oxide  of  hydrogen,  which  appears  to  be  the  most  abundant 
product  of  the  reaction,  is  decomposed  by  the  zinc. 

It  might  be  supposed  that  these  phenomena  are  due  to 
the  oxidation  of  nascent  hydrogen  set  free  by  the  decom¬ 
position  of  the  water  itself,  But  this  is  not  the  case. 
Pure  zinc  does,  not  decompose  water,  and  ordinary  zinc 
decomposes  it  in  too  small  an  amount  to  explain  the  ob¬ 
served  phenomena.  This  being  the  case,  zinc  aCts  in  a 
manner  analogous  to  phosphorus,  viz. : 

Zn  +  H20  +  02  =  ZnH302+0 

An  experiment  recently  performed  by  Kappel  can  be 
best  explained  in  like  manner.  On  agitating  Cu  with  an 
alkaline  solution  and  air,  he  obtained  the  reaction  both 
for  ozone  and  hydrogen  peroxide,  but  not  the  nitrous  re¬ 
action.  His  test-papers  suspended  above  the  liquid 
became  blue,  but  were  immediately  decolourised,  a  result 
attributed  to  the  decomposition  ot  the  ozone  first  formed, 
by  the  peroxide  of  hydrogen.  For  on  passing  a  current  of 
air  so  as  to  remove  the  ozone,  the  hydrogen  peroxide  re¬ 
action  was  leadily  obtained.  ( Berl .  Berichte ,  xv,,  2359.) 

III.  Liquefaction  and  Colour  of  Ozone. 

I  he  most  important  discoveries  during  the  past  three 
years  concerning  the  properties  of  ozone,  are  those  made 
by  Hautefeuille  and  Chappuis.  They  found  that  ozone  is 
a  blue  gas,  the  colour  appearing  sky-blue  even  when  only 
so  much  ozone  is  present  as  is  obtained  in  the  ozonation 
ot  the  oxygen  contained  in  a  tube  a  metre  in  length  by 
the  silent  discharge.  Furthermore,  they  found  that  under 
very  great  pressures  the  condensed  gas  becomes  indigo 
blue.  If  the  pressure  is  increased  to  75  atmospheres  and 
then  suddenly  relieved,  a  dense  white  cloud  is  formed 
showing  the  beginning  of  liquefaction,  whilst  the  same 
phenomenon  does  not  take  place  with  pure  oxygen  until  a 
pressure  of  300  atmospheres  is  attained.  The  ozone  must 
be  compressed  slowly  and  with  constant  cooling,  otherwise 
it  will  explode  with  evolution  of  heat  and  light.  By 
mixing  the  ozone  with  carbon  dioxide,  and  then  submit- 
tmg  the  mixture  to  great  cold  and  pressure,  Hautefeuille 
fu  u,  PPU1S  succeeded  in  obtaining  a  deep  blue  liquid 
tne  blue  colour  being  due  to  the  liquefied  ozone. 

Ihe  same  observers  have  studied  the  absorption- 
spectrum  of  ozone,  and  accurate  measurements  of  the 
same  have  been  made  by  W.  N.  Hartley.  The  latter  has 
extended  the  research  to  the  absorption  of  certain  parts 


of  the  sun’s  rays  by  atmospheric  ozone.  By  this  new 
optical  method  he  has  arrived  at  the  conclusions — 1st. 
That  ozone  is  a  constant  constituent  of  the  upper  atmo¬ 
sphere.  2nd.  That  it  is  present  in  larger  amounts  in  the 
upper  than  in  the  lower  part  of  the  earth’s  atmosphere. 
3rd.  That  it  is  the  cause  of  the  blue  colour  of  the  sky. 

IV.  Atmospheric  Ozone , 

In  a  former  paper  published  in  the  Annals  of  the 
Academy,  “  Upon  Ozone  and  the  Atmosphere,”  I  have  de¬ 
tailed  at  length  the  experiments  by  which  I  sought  to 
show  that  the  so-called  ozonoscopes,  such  as  Schonbein’s 
potassium  iodide  starch -papers,  and  Houzeau’s  potassium 
iodide  and  litmus  papers,  were  of  no  value  as  tests  for 
ozone  per  se,  since  they  were  equally  affeCted  by  hydrogen 
peroxide,  which  is  also  present  in  the  air.  Schone  has 
arrived  at  the  same  results.  But  he  has  also  shown  that 
whilst  even  thallium  papers  are  of  no  value  as  ozonoscopes, 
they  are  of  value  in  the  determination  of  atmospheric 
hydrogen  peroxide  by  exaCt  chemical  methods.  Thus  at 
the  very  time  when  the  estimation  of  atmospheric  ozone 
by  any  known  chemical  method  had  been  found  impos¬ 
sible,  the  researches  of  Hautefeuille,  Chappuis,  and 
Hartley  pointed  out  an  entirely  unlooked-for  means  of 
overcoming  the  difficulty.  But  as  yet  the  practical  utili¬ 
sation  of  their  discovery,  and  the  influence  of  moisture, 
hydrogen  peroxide,  and  other  constituents  of  the  atmo¬ 
sphere,  in  confusing  or  rendering  difficult  the  observation 
of  the  ozone  absorption- speftrum,  have  not  yet  been  made 
known. 
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(114).  Estimation  of  Sulphur  Dioxide.  By  C.  L.  Reese. 

The  process  proposed  is  as  follows  : — 

A  standard  solution  of  potassium  permanganate  is 
employed  to  ascertain  the  strength  of  a  solution  of  hy¬ 
drogen  dioxide  according  to  the  readtion. 

2KMn04  +  3H2S04+5H202  = 

=  K2S04+2MnS04+8H20  +  502. 
Now  put  the  portion  of  the  sulphur  dioxide  solution  to  be 
determined  into  a  glass  stoppered  bottle  ;  to  this  add  a 
few  drops  of  a  solution  of  titanium  sulphate,  and  then  ti¬ 
trate  with  the  solution  of  hydrogen  peroxide  until  the 
yellow  colour  produced  by  the  adtion  of  the  latter  on  titanic 
oxide  is  permanent'on  shaking.  The  colour  may  appear 
before  all  the  sulphur  dioxide  is  oxidised,  but  it  will  then 
disappear  on  shaking.  The  odour  of  the  sulphur  dioxide 
well  enables  one  to  judge  of  the  amount  of  hydrogen  per¬ 
oxide  needed  in  the  titration,  since  a  very  small  amount 
of  it  can  be  thus  detected  after  shaking. 

The  following  experiments  were  made: — 

A  portion  of  a  solution  of  sulphurous  acid,  obtained  by 
bubbling  the  gas  through  water,  was  treated  with  excess 
of  hydrogen  peroxide,  boiled,  acidified,  and  then  treated 
with  excess  of  barium  chloride;  the  amount  of  barium 
sulphate  obtained  corresponded  to  sulphur  dioxide 
originally  present,  i-og6  grm.  A  similar  portion  estimated 
by  the  above  method  gave  sulphur  dioxide,  i-io4  grm., 
being  ioo'7  per  cent  of  the  former.  A  sealed  glass  tube 
containing  pure  liquefied,  sulphur  dioxide  was  weighed, 
and  the  whole  of  the  contents  dissolved  in  a  three  litre 
flask  of  water  ;  the  tube  finally  weighed  gave  the  total 
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weight  of  sulphur  dioxide  employed  ;  we  will  call  this  100. 
A  measured  portion  of  this  was  oxidised  by  excess  of  hy¬ 
drogen  peroxide  and  the  sulphur  trioxide  weighed  as 
barium  sulphate.  Two  other  portions  were  titra  ted  by 
hydrogen  peroxide  according  to  the  above  method,  giving 
the  following  estimates  of  the  sulphur  dioxide  : — 

By  weight  of  liquefied  gas. .  ..  100 

i)  ,,  barium  sulphate  . .  997 

,,  1st  titration  .  g6-6 

)>  2nd  ,,  .  QJ 

The  errors  in  the  process  are  undoubtedly  mainly  due 
to  the  loss  of  sulphur  dioxide  which  occurs  on  exposure  of 
the  solution  to  the  air. 

In  view  of  the  very  unsatisfactory  character  of  the  esti¬ 
mation  of  sulphur  dioxide  by  diredt  oxidation  by  potassium 
permanganate,  the  above  method  of  makingthis  estimation, 
suggested  by  Mr.  W.  G.  Brown,  although  not  very  accu¬ 
rate,  will  prove  of  some  value  as  a  volumetric  method. 

(115).  Comparative  Oxidation  of  Solutions  of  Sulphurous 
Acid  and  of  Sodium  Sulphite.  By  C.  L.  Reese. 

While  it  is  well  known  that  solutions  of  the  sulphites 
are  oxidised  on  exposure  to  the  air,  I  believe  it  is  generally 
thought  that  these  solutions  are  more  permanent  than 
are  those  of  sulphurous  acid  solutions  under  similar  con¬ 
ditions.  On  more  than  one  occasion  I  have  been  annoyed 
to  find  that  a  reagent  bottle  in  which  there  had  been  put 
a  solution  of  sodium  sulphite  contained  only  the  sulphate. 

I  therefore  proposed  to  Mr.  Reese  to  examine  the  relative 
rates  of  oxidation  of  these  solutions.  Owing  to  a  mis¬ 
understanding,  the  strength  of  the  several  solutions  were 
not  such  as  I  preferred,  but  this  was  noted  when  it  was 
too  late  to  corredt  it. 

The  sodium  sulphite  employed  was  that  of  E.  Merck  ; 
it  contained  about  one-fifth  of  sulphate,  and  I  therefore 
state  the  strength  of  the  solution  in  terms  of  the  sulphur 
dioxide  present.  Three  solutions  of  the  sulphite,  1,  3, 
and  5,  and  two  solutions  of  sulphurous  acid,  2  and  4, 
were  put  into  half-gallon  green  glass  acid  bottles,  nearly 
filling  them.  The  neck  of  each  of  these  was  closed  up  by 
a  cork,  through  which  passed  a  short  open  tube  2  m.m.  in 
diameter  bent  outside  the  bottle  to  keep  out  dust.  These 
stood  side  by  side  in  daylight  in  the  balance  room,  and 
each  week  portions  were  removed  for  analysis.  No  record 
was  kept  of  the  temperature,  which  varied  often  between 
50°  and  90°,  the  experiment  extending  from  March  19th  to 
June  12th.  The  method  of  estimation  of  the  sulphur  di¬ 
oxide  employed  was  that  described  in  the  previous  article. 
The  gradual  diminution  of  the  S02  and  its  oxidation  is  ex¬ 
pressed  in  the  following: — 

Table  I. — Parts  of  S02  in  1000  Parts 
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After  12  wks.  total) 
amount  oxidised j 

We  may  throw  the  result  in  another  form,  in  each  case 
designating  the  amount  of  sulphur  dioxide  originally 
present  as  100.  We  have  the  following  : — 

*  The  irregularities  of  the  apparent  alteration  of  the  sulphur  di¬ 
oxide  solution  may  in  part  be  due  to  the  irregularities  of  the  temper¬ 
ature. 
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From  the  above  we  may  draw  the  following  conclu¬ 
sions  : — 

First.  That  with  each  of  these  substances  the  weaker 
solutions  oxidise  more  rapidly. 

Second.  That  with  weak  solutions  the  sulphite  is  more 
rapidly  oxidised  than  sulphurous  acid. 

Third.  That  although  solution  2  was  not  so  much 
oxidised  as  solution  1,  yet  it  lost  its  strength  almost  as 
rapidly  by  reason  of  the  escape  of  sulphur  dioxide,  and  we 
might  expedt  a  stronger  solution  to  part  with  any  additional 
strength  yet  more  rapidly. 

Fourth.  That  the  sulphite  solution,  so  long  as  any  sul¬ 
phite  remained,  took  up  oxygen  at  about  a  constant  rate 
independently  of  the  strength  of  the  solution,  this  rate 
being  probably  determined  by  the  extent  of  the  exposure 
to  air. 

(116.)  Analysis  of  Infusorial  Earth.  Richmond,  Va.  By 
J,  M.  Cabell. 

Since  the  analyses  heretofore  made  of  this  well-known 
infusorial  earth  appear  to  have  been  of  rather  impure 
specimens,  Mr.  Cabell  procured  from  the  middle  of  the 
exposed  bed  of  this  earth  just  below  the  coloured  normal 
school  on  President’s  Hill,  in  Richmond,  Va.,  a  speciman 
which,  without  any  previous  treatment,  proved  to  be 
almost  exclusively  composed  of  distinguishable  infusoria. 

It  is  white  with  tinge  of  yellow,  feels  a  little  harsh  ;  sp. 
gr.  of  mass  coated  with  varnish  =  0-922,  the  sp.  gr.  of 
powder  =  2*321.  , 

Analysis  afforded  the  following  : — 

Silica  dissolved  in  1st  hour  29-60) 

,,  2nd  ,,  4-79  [  75-68 

,,  undissolved  41-29J 

Alumina . g-88 

Ferric  oxide . 2-92 

I/ime 
Magnesia 


0-29 
0-69 

Potash . 0*02 

0-08 
0-84 


Soda  . 

Nitrogenous  matter  (nitrogen 
Water  by  H2S04  337) 

,,  by  ioo°  C.  1-17  • 

(less  N)  by  ignition  3-83 


X  6) 


837 


98-77 


To  ascertain  the  solubility  of  the  silica  as  above,  the 
powder  was  boiled  in  a  20  per  cent  solution  of  sodium 
hydrate. 

(117.)  Analysis  of  a  Variety  of  Chloropal  from  Albemarle 
Co.,  Va.  By  L.  N.  Chappell,  of  Forestville, 
N.  C. 

This  mineral  is  found;  in  leaf-like  pieces,  in  sizes  from 
fine  grains  up  to  8  c.m.  in  diameter  and  x  c.m.  thick,  in  a 
mass  of  disintegrating  rock  which  could  not  be  recognised, 
the  remainder  of  which  formed  a  ferruginous  clay.  This 
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decomposing  rock  appears  to  follow  a  vein  of  limonite 
and  quartz  ;  the  larger  pieces  of  the  green  mineral  lying 
nearest  to  the  limonite.  The  country  rock  is  largely  com¬ 
posed  of  quartz,  felspar,  and  epidote,  with  occasionally 
almandine.  The  mineral  in  question  is  massive,  quite 
soft  when  first  dug  up,  but  on  drying  becomes  harder  and 
brittle  with  earthy  fradture,  cuts  under  the  knife,  giving  a 
faintly  greasy  lustrous  surface,  is  greasy  to  touch,  not  ad¬ 
hering  to  the  tongue,  of  light  yellowish  green  colour. 
Haidness  about  1  sp.  gr.  =  2'o6.  Fuses  to  a  black  glass 
at  about  3.  Is  decomposed  with  separation  of  silica  by 
hydrochloric  or  sulphuric  acid. 

Analysis  afforded  the  following  : — 

Oxygen  ratio. 

Silica . 38'64  128 

Alumina  .  20-05  60 

Ferric  oxide .  22-18  30 

Ferrous  oxide  .  „  ..  0-04 

Lime  .  x-og 

Magnesia  .  0-44 

Water .  i57i  120 


98-15 

giving  the  formula— 

2(fHa0,jFe203,|Al303),3Si02+4JH20, 
which  nearly  corresponds  to  that  of  pinguite,  a  variety  of 
chloropal,  2Al203,3Si02  +  4iH20. 


(120.)  Analysis  of  Garnet  ( var .  Spessartite),from  Amelia 
Co.-  Va.  By  C.  M.  Bradbury,  of  Petersburg,  Va. 
This  mineral  is  from  the  mica  mine  aboved  referred  to. 
It  is  of  a  pale  pink  to  flesh-red  colour,  resembling  rho¬ 
donite  more  than  the  usual  form  of  garnet.  Hardness  = 
6-5  ;  sp.  gr.  ==  4-20. 

Analysis  afforded  the  following  :  — 


Silica .  36-34 

Alumina  .  12-63 

Ferrous  oxide  .  4-57 

Manganous  oxide  . 44-20 

Lime  .  1-49 

Magnesia  .  0-47 

Water . trace 
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It  will,  be  noted  that  the  manganese  is  unusually  high, 
and  the  iron  and  alumina  unusually  low. 
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(118.)  Analysis  of  Kaslinite  from  Calhoun  Co.,  Ala.  By 
G.  H.  Rowan. 

An  unusually  pure  specimen  of  clay  from  a  deposit 
about  12  miles  S.  W.  from  Jacksonville  presents  the  fol¬ 
lowing  properties. 

White,  with  a  tinge  of  cream  colour,  earthy,  with  clayey 
odour,  adheres  to  tongue,  feels  slightly  greasy  ;  sp.  gr.  of 
powder  =  2-509,  sp.  gr.  of  specimen  coated  with  varnish 
=  i-688. 


Analysis  afforded  the  following  .-— 


Oxygen  ratio. 

I97 

150 

100 


99'97 

Showing  a  very  close  agreement  with  the  theoretical 
composition  of  kaolinite,  2Si02,Al203,2H20. 

After  this  analysis  was  completed  it  was  found  that  an 
examination  of  this  clay  was  made  in  185  s  bv  Dr  T  W 
Mallet.  00  y  J 

[See  Second  Biennial  Report  of  the  Geological  Survey 
of  Alabama,  by  M.  Tuomey,  1858.] 


SiOz  ..  . 

A1203  , ,  . 

Cab  . .  . 

H20  . .  . 

Mg0,Fe203  . 


•  ••  45  77 

•  •  •  89-45 

.  ..  079 

•  ••  1376 

.  . .  trace 


(119.)  Analysis  of  Marmalite  from  Himmelfahrt  Mine, 
Freiberg.  By  James  Douglas  Bruce. 

This  specimen  was  received  of  Dr.  O.  Krantz  among 
some  minerals  for  analysis,  and  presented  the  usual  ap°- 
pearance  of  marmalite..  An  analysis  afforded  the  following 
composition : —  D 


Zinc  . 

Iron 

Copper . 

Antimony 
Manganese  . . 
Sulphur.. 

Insol.  residue 

. .  trace 

..  0-14 

100-64 

Agreeing  with  the  formula  3ZnS.FeS. 

The  unusually  large  amount  of  antimony  and  of  copper 
present  occasions  this  note  of  it. 


By  C.  LORING  JACKSON  and  A.  E.  MENKE. 

The  only  paper  on  this  subjedt  which  we  have  been  able 
to  find  was  published  by  Tait  in  1865.*  In  it  he  describes 
the  produdt  of  the  adtion  of  phosphorus  trichloride  on 
aniline  as  a  white  salve-like  mass  easily  soluble  in  water, 
alcohol,  and  ether,  which,  when  freed  from  an  excess  of 
aniline,  had  the  composition  (C6HSNH)3P3HC1,  gave  a 
chlorplatinate  and  several  double  salts,  but  yielded  no 
satisfadtory  result  when  he  attempted  to  set  free  the  base. 

We  were  induced  to  take  up  the  study  of  this  readtion 
by  the  hope  that  a  further  investigation  of  Tait’s  substance 
might  lead  to  interesting  results  ;  but  in  this  we  were  dis¬ 
appointed,  as  we  have  not  succeeded  in  obtaining  it,  and, 
as  far  as  our  experiments  go,  are  inclined  to  think  it  must 
have  been  a  mixture  instead  of  a  definite  compound.  At 
the  same  time  we  cannot  state  with  absolute  "certainty 
that  it  is  not  present  in  the  produdt  formed  when  a  decided 
excess  of  aniline  is  used,  since  the  impossibility  of  con¬ 
tinuing  our  work  after  the  beginning  of  the  summer  vaca¬ 
tion  prevented  us  from  making  the  investigation  of  this 
produdt  as  thorough  as  we  wished.  For  the  same  reason 
other  parts  of  this  research  can  be  published  only  in  a  very 
fragmentary  and  imperfedt  condition. 

The  isolation  of  the  compounds  containing  phosphorus 
formed  by  the  adtion  of  phosphorus  trichloride  on  aniline, 
in  the  proportion  of  one  molecule  to  three,  is  surrounded 
by  difficulties  which  we  have  found  insurmountable  ;  but, 
in  spite  of  this,  our  experiments  have  determined  with  a 
fair  degree  of  certainty  the  nature  of  these  compounds,  as 
will  appear  from  the  following  general  statement  of  our 
results,  and  the  argument  which  can  be  based  upon  them. 

When  aniline  is  added  to  phosphorus  trichloride  in  the 
proportion  of  three  molecules  of  the  former  to  one  of  the 
latter,  the  produdt,  a  variable  mixture  of  aniline  chloride 
and  a  substance  containing  phosphorus,  gives  a  clear  so¬ 
lution  with  water  or  alcohol.  If,  however,  this  produdt  is 
heated,  a  waxy  mass  is  obtained,  which  is  soluble  in  alco¬ 
hol  ;  but  water  throws  down  from  this  solution  a  white 
precipitate  having  the  formula  (CcH5NH)2PHO.  Of  the 
three  most  probable  produds  of  the  readtion  of  phosphorus 
trichloride  and  aniline, — 

(1)  C6H5NHPC12, 

(2)  (C6H5NH)2PC1, 

(3)  (C6H5NH)3P, 


*  Jahresbericht  der  Client.,  1805,  411.  Instil.,  1865,  254. 
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only  (2)  could  yield  (C6H5NH)2PHO  by  the  adion  of 
water  or  alcohol,  and  we  therefore  infer  that — 

(C6H5NH)2PC1 
exists  in  the  product  after  it  has  been  heated.  On  the 
other  hand,  this  substance  cannot  exist  in  the  original 
produd,  as  this  dissolves  in  water  without  residue, 
whereas  (C6H5NH)2PC1  is  converted  by  water  into  the 
insoluble  (C6H3NHj2PHO  ;  but  it  must  be  formed  from 
one  of  the  constituents  of  the  crude  substance  during  the 
heating.  Of  the  two  probable  products  of  the  readion, 
(1)  and  (3),  mentioned  above,  it  is  hard  to  see  how — 

(3)  (C6H5NH)3P, 

by  heating  with  aniline  chloride,  could  be  converted  into 
(C6H5NH)2PC1,  while — 

(1)  C6H5NHPC12 

could  easily  undergo  this  change  under  these  conditions  > 
from  which  we  conclude  that  C6H5NIIPC12  and  aniline 
chloride  are  the  products  of  the  action  of  aniline  on  phos- 
phorus  trichloride  under  the  conditions  mentioned.  This 
conclusion  is  supported  by  the  fad  that  alcohol  or  water 
ads  violently  on  the  original  produd  forming  aniline 
phosphite,  and  it  is  highly  improbable  that  (C6H5NH)3P 
would  give  such  a  violent  readion. 

The  remainder  of  this  pa.per  contains  a  detailed  account 
of  the  experiments  on  which  the  above  conclusions  are 
based,  a  description  of  the  properties  and  behaviour  of 
the  new  substance  (C<5H3NH)2PHO,  and  a  somewhat 
fragmentary  account  of  two  crystalline  substances  formed 
by  boiling  the  crude  produd  with  an  excess  of  aniline,  one 
of  which  maybe  a  derivative  of  (C6H5NH)3P,  although 
this  point  needs  confirmation  by  further  experiments. 

Action  of  Phosphorus  Trichloride  on  Aniline. 

When  aniline  is  added  to  phosphorus  trichloride  the  re¬ 
adion  is  attended  with  so  much  heat  that  each  drop  of  the 
aniline  hisses  like  red-hot  iron  in  water  when  it  touches 
the  trichloride ;  and,  if  the  substances  are  mixed  in  about 
the  propertion  of  three  molecules  of  aniline  to  one  of  the 
trichloride,  the  produd  is  a  hard  white  solid,  with  no 
trace  of  the  salve-like  consistency  described  by  Tait.  It 
was  proved  to  be  a  mixture  by  the  following  analyses  of 
three  different  preparations,  which  were  freed  from  an 
excess  of  either  reagent  by  washing  with  ether  before 


I. 

II. 

III. 

.  50-82 

54'4r 

43'59 

6-28 

7-07 

7-10 

•  i9'38 

23-15 

— 

2-92 

— 

analysis. 

Carbon 
Hydrogen  . 

Chlorine 
Phosphorus 

In  the  hope  of  isolating  the  phosphorus  compound,  the 
adion  of  various  solvents  on  the  mass  was  studied, — of 
all  the  common  solvents,  water,  alcohol,  methyl  alcohol, 
and  acetone  were  the  only  ones  in  which  it  was  not 
essentially  insoluble  ;  but,  as  we  found  that  acetone  dis¬ 
solves  aniline  chloride,  there  was  no  prosped  of  achieving 
the  purification  of  the  phosphorus  compound  by  its  means” 
and  either  water  or  alcohol  decomposed  it,  giving  a  clear 
solution,*  which,  on  evaporation,  left  a  viscous3  residue, 
apparently  composed  of  chloride  and  phosphite  of  aniline,' 
as  it  deposited  crystals  of  the  former  after  standing  for 
some  time,  and  upon  solution  in  water  and  addition  of 
plumbic  acetate  gave  a  heavy  white  precipitate,  which, 
freed  from  plumbic  chloride  by  washing  with  hot  water, 
was  proved  to  be  plumbic  phosphite",  by  the  following 
analysis  : — 

0-6986  grm.  of  the  salt  gave  0-7380  grm.  of  plumbic 
sulphate. 

Calculated  for  PbHP03.  Found. 

Lead  .  72-13  72-16 

From  this  result  it  is  probable  that  no  anilido-phosphorus 
acid  was  formed. 


*When  water  was  used  there  was  sometimes  a  slight  residue  oi 
( H  /2PHO. 


From  what  has  been  said  it  appears  that  the  product 
described  above  differs  from  Tait’s  in  consistency,  in  its 
solubility  in  ether,  and  in  composition  ;  but  if,  instead  of 
fulfilling  the  conditions  given  above,  the  trichloride  is 
added  to  a  large  excess  of  aniline,  a  substance  is  obtained 
which  lesembles  1  ait’s  in  its  salve-like  consistency  and 
the  fad  that  it  gives  a  considerable  extradt  with  ether ;  at 
the  same  time  we  cannot  think  that  it  has  the  composition 
ascribed  to  it  by  him,  because  our  analyses  given  above 
show  that  the  substance  must  contain  aniline  chloride,  and 
this  would  not  have  been  removed  by  mere  solution  in 
water,  the  only  purification  to  which  it  was  submitted  by 
I  ait.  We  may  add  that  the  solid  matter  apparently  ex- 
traded  by  ether  was  really  dissolved  in  the  excess  of 
aniline,  as  it  proved  insoluble  in  ether  after  the  aniline 
was  removed,  and,  as  aniline  dissolves  aniline  chloride, 
we  saw  no  prospect  of  purifying  the  phosphorus  compound 
m  this  way.  If,  on  the  other  hand,  an  excess  of  phos¬ 
phorus  trichloride  was  used,  the  produd  was  a  white  corn- 
pad  mass,  from  which  a  considerable  amount  of  solid 
matter  was  extraded  with  ether;  but  this  was  due  evi¬ 
dently  to  its  solubility  in  phosphorus  trichloride  rather 
than  in  ether,  and,  as  it  contained  only  2  per  cent  of  phos¬ 
phorus,  it  was  not  thought  worth  while  to  pursue  this  part 
of  the  subjed  further. 

Action  of  Heat  on  the  Original  Product. 

If  the  mixture,  analyses  of  which  were  given  above,  is 
heated,  it  turns  orange-red,  and  gives  off  aniline  chloride, 
the  purity  of  which  was  determined  by  analysis,  and  a 
small  quantity  of  a  phosphorescent  gas,  probably  phos- 
phoretted  hydrogen.  This  change  takes  place  slowly  and 
partially  even  at  ioo°,  much  more  rapidly  and  completely 
at  150°,  or  at  even  higher  temperatures.  We  usually 
heated .  the  mass  in  a  porcelain  dish  over  a  free  flame, 
regulating  the  temperature  so  that  aniline  chloride  sub¬ 
limed  off  freely,  but  no  spontaneously  inflammable  phos- 
phoretted  hydrogen  was  given  off.  The  produd  when 
heated  with  alcohol  gave  a  colourless  solution,  and  a 
residue  of  an  orange  or  red  colour,  according  to  the  length 
ot  time  it  had  been  heated.  As  this  residue  was  insoluble 
in  all  solvents,  and  could  not  be  purified  completely  by 
washing,  we  are  in  doubt  as  to  its  precise  nature  ;  but,  as 
one  preparation  contained  as  much  as  81-73  per  cent  of 
phosphorus,  it  cannot  be  an  organic  compound,  but  is 
either  amorphous  phosphorus,  or  the  red  oxide  or  solid 
hydride  ot  that  element.  Tne  alcoholic  solution  when 
treated  with  water  gave  a  white  precipitate  of — 

(C6H5NH)2PHO, 

while  anilide  chloride  and  phosphite  were  left  in  solution, 
with,  so  far  as  we  could  find,  no  other  substances.  The 
formation  of  the  red  body  is  not  essential  to  the  produc¬ 
tion  of  the  mother-substance  of  (C6H5NfI)2PHO,  as  we 
obtained,  by  short  heating  in  a  dry  test-tube,  a  yellowish 
waxy  mass,  which  dissolved  completely  in  alcohol,  and 
yielded  a  large  amount  of  (C6H5NH)2PHO  on  addition  of 
water  ;  upon  longer  heating,  however,  the  yellowish  sub¬ 
stance  turned  orange-red. 

Before  going  to  the  description  of  the  phosphorus  anilid 
(C6H5NH)2PHO,  we  may  add,  that  we  tried  to  obtain  the 
chlorine  compound  from  which  it  is  formed  by  treating  the 
freshly  heated  orange  mass  with  benzol  or  with  absolute 
ether,  as  these  solvents  seemed  to  offer  the  best  chance 
of  success.  The  amount  extracted  in  either  case  was 
extremely  small,  and  possessed  the  most  unpromising 
properties,  the  ether  extract  containing  lumps  of  ordinary 
phosphorus  imbedded  in  a  viscous  mass,  while  the  benzol 
extradt  resembled  semi-liquid  paint,  and  gave  no  evidence 
that  it  was  a  homogeneous  compound  ;  it  was  analysed, 
however,  and  contained  5-12  per  cent  of  chlorine  and 
21-27  Per  cent  of  phosphorus,  whereas  (C6H5NH)2PC1 
requires  14-17  per  cent  of  chloride  and  12-37  of  phosphorus. 

Phosphorus  Anilid ,  (C6H5NH)2PHO. 

The  preparation  of  this  substance  has  been  just  described. 

In  order  to  purify  it,  as  it  did  not  crystallise,  the  crude 
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precipitate  was  re-dissolved  in  a  little  alcohol,  and  precipi¬ 
tated  with  water ;  the  viscous  mass  thus  obtained  was 
kneaded  thoroughly  with  water,  dissolved  again  in 
alcohol,  and  once  more  precipitated  and  washed  with 
water  ;  it  was  then  dried  at  about  50°,  and  its  composition 
determined  by  the  following  analyses  of  a  number  of  differ¬ 
ent  preparations. 

I.  0-3488  grm.  of  substance  gave  07992  grm.  of  carbonic 
dioxide  and  0-1918  grm.  of  water. 

II.  0-2856  grm.  gave  0-6502  grm.  of  carbonic  dioxide 
and  0-1610  grm.  of  water. 

III.  0-2190  grm.  gave  0-5012  gtm.  of  carbonic  dioxide 
and  o-ii8o  grm.  of  water.* 

IV.  0  3402  grm.  gave  after  treatment,  according  to 
Carius,  0-1590  grm.  of  magnesic  pyrophosphate. 

V.  0-2016  grm.  gave  0-0976  grm.  of  magnesic  pyrophos¬ 
phate. 

VI.  0-4623  grm.  gave  49-9  c.c.  of  nitrogen  at  a  temper¬ 
ature  of  25°  and  pressure  766  m.m. 


f  Chemical  News, 
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that  the  substance  behaves  like  an  anilid  of  phosphorus 
acid. 

Action  of  an  Excess  of  Aniline  on  the  Original  Product. 

If  the  immediate  product  of  the  action  of  phosphorus 
trichloride  and  aniline,  or  this  produdt  after  it  has  been 
heated,  is  boiled  for  some  time  with  an  excess  of  aniline, 
there  results  a  mixture  of  various  substances  from  which 
we  have  succeeded  in  isolating  the  orange-red  substance 
and  phosphorus  anilid  already  described,  chloride  and 
phosphite  of  aniline,  and  a  crystalline  substance  melting 
at  208°.  There  seems  to  be  also  a  substance  with  a  higher 
melting-point,  and  on  one  occasion  a  body  melting  at  150° 
was  obtained  ;  unfortunately  we  were  obliged  to  break  off 
work  on  this  part  of  the  subjedt  before  we  had  done  more 
than  analyse  the  two  substances  melting  at  208°  and  150° 
respectively,  so  that  we  have  as  yet  no  satisfactory  data 
for  determining  their  constitution,  and  also  have  been 
able  to  make  no  exhaustive  search  for  other  products. 


Calculated  for 
KCoH.NH^PHO. 


Carbon  .  62-07 

Hydrogen .  5-60 

Phosphorus  .  13-36 

Nitrogen .  12-07 


Found. 


I. 

II. 

III. 

IV. 

V. 

VI. 

62-47 

6-io 

62-04 

6-26 

62-41 

5'99 

— 

— 

— 

— 

— 

_ 

I3'°5 

13-52 

12-13 

Properties. — It  forms  a  white  amorphous  mass  which 
melts  at  87°;  all  our  attempts  to  obtain  it  in  crystals  have 
been  unsuccessful;  it  is  freely  soluble  in  cold  alcohol  and 
in  ether,  insoluble  in  cold  water,  but  melts  under  boiling 
water,  and  peihaps  dissolves  to  a  very  slight  extent.  It 
is  a  perfeCtl}  neutral  body,  neither  acids  nor  alkalies  affect¬ 
ing  it  in  the  cold  ;  even  alcoholic  sodic  hydrate  or  sodic 
ethylate  aCts  on  it  with  difficulty ;  on  the  other  hand, 
fuming  hydrochloric  acid,  when  boiled  with  it  for  twelve 
hours,  decomposes  it  completely  into  aniline  chloride, 
phosphoric  acid,  and  a  small  quaniity  of  carbonaceous 
substance.  The  formation  of  the  aniline  chloride  was 
proved  by  an  analysis  of  the  sublimate,  0-2776  grm.  giving 
0-3114  grm.  of  argentic  chloride, 

Calculated  for  C6HSNH3CI.  Found. 

Chlorine .  27-41  27-74 


Substance  melting  at  208°. — This  compound  is  obtained 
from  the  mixed  products  of  the  reaction  by  washing  out 
tl  e  soluble  salts  with  water,  extracting  the  residue  with 
hot  alcohol,  and  purifying  the  extract  by  crystallisation 
from  alcohol,  till  it  shows  a  constant  melting-point.  It 
was  dried  at  ioo°  and  analysed. 

I.  0-3352  grm.  gave  0-8032  grm.  of  carbonic  dioxide  and 
0,I77°  grm-  of  water. 

II.  0-2946  grm.  gave  0-7047  grm.  of  carbonic  dioxide  and 
0-1520  grm.  of  water. 

III.  0-2528  grm.  gave  0-1200  grm.  of  magnesic  pyro¬ 
phosphate. 

IV.  0-2492  grm.  gave  0-1200  grm.  of  magnesic  pyro¬ 
phosphate. 

V.  0-3424  grm.  gave  40-44  c.c.  of  nitrogen  at  a  tempera¬ 
ture  of  20-5°  and  a  pressure  of  757-3  m.m. 


the  formation  of  phosphoric  acid  by  qualitative  tests  with 
argentic  nitrate  and  ammonic  molybdate. 

Action  of  Nitric  Acid. — When  the  substance  is  gently 
heated  with  fuming  nitric  acid  it  forms  a  red  solution,  from 
which  water  precipitates  a  red  resinous  body  which 
contains  phosphorus,  but  was  not  studied  further,  as  the 
quantity  was  not  large,  and  its  properties  were  uninviting. 
By  far  the  principal  products  of  the  reaction  were  contained 
in  the  aqueous  solution,  which  left  on  evaporation  yellow  , 
crystals  having  acid  properties,  and  easily  characterised 
by  their  appearance  and  melting-point,  120°,  as  picric  acid. 
Another  preparation  yielded  instead  of  picric  acid  the  un- 
symmetrical  meta-dinitro-phenol,  melting  at  1130— 1150. 
1  hese  results  can  be  explained  by  supposing  that  the  nitric 
acid  saponifies  the  anilid,  forming  aniline  nitrate  and  phos¬ 
phoric  acid,  and  the  former  is  afterwards  converted  into 
the  nitro-phenols  by  the  combined  action  of  nitrous  and 
nitric  acids. 

Action  of  Acetic  Anhydride. — If  phosphorus  anilid  is 
heated  with  acetic  anhydride  and  fused  sodic  acetate  on 
the  water-bath,  and  the  product  extracted  with  ether,  a 
viscous  mass  is  obtained,  which  gradually  becomes  par¬ 
tially  converted  into  crystals  free  from  phosphorus,  melting 
at  1120  after  re-crystallisation  from  water,  and  therefore 
acetanilid. 

From  all  the  observations  described  above  it  appears 

*  We  found  it  best  to  carry  on  the  combustions  in  a  closed  tube,  the 
substance  being  mixed  with  oy-ide  of  copper,  as,  if  burnt  in  a  boat  i 
oxygen,  the  carbon  was  apt  to  come  low,  since  the  fused  phosphoric 
acid  prevented  the  complete  combustion  of  the  substance. 


I. 

II. 

III.  IV.  V. 

Mean. 

Carbon  . .  65-34  65* 24 

—  —  — 

65-29 

Hydrogen..  5-86 

573 

—  —  — 

5'79 

Phosphorus  — 

— 

I3'25  I3N7  — 

13  36 

Nitrogen  ..  — 

— 

—  —  13-38 

1338 

These  results  agree  most 

nearly  with  the 

formula 

(C6H5NH)8P40H2,  but  are  not  far  removed  from 
(C6H5NH)7P302H2,  as  is  shown  by  the  following  com¬ 
parison  : — 


Calulated  for  Mean  of 

(C6H6N)8P4OHj.  Analytical  results. 


Carbon 

65-61 

65-29 

Hydrogen  . . 

5-7i 

5'79 

Phos . 

14-12 

1336 

Nitrogen  .. 

1275 

1338 

Calulated  for 
(C6H6N),P302H2. 

6537 

570 

I2-o6 

12-71 


Acccording  to  the  first  of  these  formulas  the  substance 
would  be  a  derivative  of  the  red  oxide  or  hydrate  of  phos¬ 
phorus,  while  the  second  can  be  developed  into — 
[(C6H5NH)3P]2H202PC6H5NH  ; 
it  is  possible,  therefore,  that  a  study  of  the  decomposition 
products  of  the  substance  might  throw  light  on  its  com¬ 
position.  With  this  view  we  heated  some  of  it  to  140°  in 
a  sealed  tube  with  hydrochloric  acid  and  obtained  phos¬ 
phorus  and  phosphoric  acids,  aniline  chloride,  some  carbon, 
and  an  odour  of  phenol,  but  no  red  product ;  we  have 
also  found  that  boiling  aniline  with  the  red  substance,  so 
often  mentioned,  does  not  give  this  compound  melting  at 
i  208°,  so  |that  our  results  are  in  favour  of  the  second  for- 
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mala  so  far  as  they  go,  but  need  revision  before  much 
weight  can  be  given  to  them. 

Properties. —  I  he  substance  crystallises  in  small  white 
prisms  apparently  of  the  monoclinic  system,  or  in  long 
radiating  needles,  with,  as  far  as  we  could  determine,  the 
same  melting-point  and  composition  as  the  prisms  ;  it 
melts  at  208°,  and  is  insoluble  in  water,  freely  soluble  in 
hot  alcohol,  less  so  in  cold,  essentially  insoluble  in  ether. 
Potassic  hydrate  in  aqueous  solution  does  not  adt  on  it  at 
hist,  but  gradually  decomposes  it  if  the  two  are  boiled  to¬ 
gether  ;  sulphuric  acid  adts  in  the  same  way  ;  the  decom¬ 
position  with  hydrochloric  acid  has  been  described  already. 

Substance  melting  at  150°. — This  compound  was  ob¬ 
tained  at  the  very  end  of  the  term  in  an  attempt  to  pre¬ 
pare  more  of  the  substance  melting  at  208° :  on  this 
account  we  cannot  give  the  conditions  which  determine 
its  formation,  or  anything  more  concerning  it  than  the 
following  analyses : — 

_°‘3492  grm-  of  substance  gave  07122  grm.  of  carbonic 
dioxide  and  0^2004  grm.  of  water. 

o‘2562  grm.^  gave,  according  to  Carius,  o' 1330  grm.  of 
argentic  chloride  and  o-o8go  grm.  of  magnesic  pyrophos¬ 
phate. 

Found. 


Carbon . 55-62 

Hydrogen  .  6-37 

Chlorine  .  12-83 

Phosphorus .  q-yo 


It  would  not  be  worth  while  to  attempt  to  determine  the 
formula  of  this  substance  until  these  results  have  been 
tested  by  further  analysis.  It  crystallises  in  rather  thick 
white  radiating  needles,  melts  at  150°,  and  resembles  the 
preceding  substance  in  a  general  way  in  its  solubility. 

At  no  distant  date  we  hope  to  be  able  to  return  to  the 
study  of  this  subjedt  in  order  to  determine  the  nature  of 
the  two  substances  just  described,  to  investigate  more 
thoroughly  the  products  of  the  reaction,  which  are  soluble 
in  water,  and  to  take  up  the  compounds  formed  by  aniline 
and  phosphorus  trichloride  in  presence  of  diluents,  which, 
according  to  a  preliminary  experiment,  promise  to  be  of 
great  interest. — American  Chemical  Journal. 


PROCEEDINGS  OF  SOCIETIES 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
General  Monthly  Meeting,  Monday,  November  3,  1884. 


The  Hon.  Sir  Wm.  R.  Grove,  M.A.,  D.C.L.,  F.R.S., 
Manager  and  Vice-President,  in  the  Chair. 


Messrs.  Charles  Hartreeand  Robert  Wilson.  C.E.,were 
elected  Members  of  the  Royal  Institution. 

William  Miller  Ord,  M.D.,  was  elected  a  Manager 
in  the  room  of  the  late  Right  Hon.  the  Lord  Claud 
Hamilton. 

The  presents  received  since  the  last  meeting  were  laid 
on  the  table. 


NOTICES  OF  BOOKS. 

The  Life  and  Works  of  Thomas  Graham,  D.C.L.,  P.R.S. 
Illustrated  by  64  Unpublished  Letters.  Prepared  for 
the  Graham  Ledture  Commitiee  of  the  Glasgow  Philo¬ 
sophical  Society.  By  Dr.  R.  Angus  Smith,  F.R.S. 
Edited  by  J.  J.  Coleman,  F  C.S.  Glasgow:  J.  Smith 
and  Sons. 

The  substance  of  this  work  was  to  have  been  delivered  as 
the  second  “  Graham  Ledlure  ”  before  the  Glasgow  Philo-  I 
sophical  Society.  The  severe  illness  of  Dr.  Angus  Smith,  I 


however,  compelled  him  to  hand  the  manuscript  over  to 
Professor  Ferguson,  by  whom  it  was  read  on  the  day  ap¬ 
pointed.  Since  the  lamented  death  of  the  author  it  has 
been  revised  by  Mr.  Coleman,  who  has  added  a  few  ex¬ 
planatory  remarks. 

The  work  before  us  consists  of  two  parts.  The  former 
of  these  is  a  life  of  Graham, — fragmentary,  but  exceed¬ 
ingly  interesting,  based  to  a  great  extent  upon  correspond¬ 
ence  then  in  the  possession  of  Dr.  Angus  Smith. 

It  appears  that  Graham  showed  a  taste  for  experimental 
science,  and  that,  like  Darwin,  he  narrowly  escaped  the 
Church,  which  in  the  earlier  part  of  the  century  was  often 
the  destiny  of  intelledtual  youths.  He  graduated  at  the 
University  of  Glasgow,  and  afterwards  went  to  Edinburgh 
to  continue  his  studies  under  Hope  and  Leslie.  He  writes  : 
— “The  Professors  here  are  all  at  loggerheads  with  each 
other.  Leslie  calls  Hope  in  his  class-room  ‘  the  showman 
in  the  other  corner,’  while  Hamilton  has  just  received  £ 500 
damages  from  Hope  for  defamation.”  Concerning  Hope 
we  find  the  remark  “  I  have  heard  him  le<5ture  once  or 
twice,  and  set  him  down  for  a  complete  puppy.”  Of  Leslie 
he  writes “  Although  an  excellent  mathematician  and 
natural  philosopher  (or  as  we  should  now  say  physicist),, 
he  is  no  great  chemist.” 

About  the  year  1828  Graham,  though  doing  valuable 
work,  and  fast  rising  in  reputation,  was  much  hampered  by 
poverty.  His  sister,  Mrs.  Reid,  communicates  the  fol¬ 
lowing  curious  anecdote  : — “  I  dare  say  you  know  of  his. 
taking  a  very  poor  little  room  at  Portobello,  and  laying 
wires  in  the  sea,  mostly  after  dark,  for  his  experiments. 
His  landlady  found  some  of  his  things  below  the  bed  in 
his  room,  and  told  him  she  did  not  like  to  see  such  things  i 
she  doubted  he  was  after  no  good,  and  he  had  better  take 
his  leave.  She  put  his  wires,  &c.,  out  at  the  door,  and 
bid  him  walk ;  she  would  rather  want  a  week’s  rent  than 
let  him  in  again.  So  poor  Tom  had  to  hide  his  things  and 
walk  back  to  Edinburgh  that  night.  The  rent  of  the  room 
was  3s.  per  week  without  fire,  which  was  a  greal  deal 
more  than  he  could  spare  at  that  time.” 

After  this  little  taste  of  the  “  Martyrdom  of  Science  ” 
we  find  Graham  again  at  Glasgow,  where  he  taught  mathe¬ 
matics  until,  in  1830,  he  was  eleded  Professor  of  Chemistry 
at  the  Andersonian  University. 

In  1836  he  paid  a  visit  to  Muhlhouse,  and  made  the 
acquaintance  of  Kcechlin,  Schlumberger,  and  others  of  the 
Alsacian  colonists.  We  catch  here  some  amusing  cross- 
lights  as  regards  official  science: — “  I  was  amused  at  the 
feeling  which  seems  to  prevail  here  in  regard  to  the  French 
Institute  (Academy  of  Sciences).  They  have  never  pub¬ 
lished  Schlumberger’s  valuable  papers  on  Madder,  because 
they  impugn  the  results  of  a  brother  academician,  M. 
Robiquet,  although  Kcechlin  spoke  on  the  subject  to  Gay- 
Lussac,  Chevreul,  and  others.  The  fadt,  I  believe,  is  that 
this  exclusive  dealing  results  from  no  bad  feeling ;  but 
the  Institute  is  a  coterie, — all  the  members  are  familiar 
with  each  other,  and  unwilling  to  give  each  other  cause  of 
offence.  Gay-Lussac,  likewise,  who  is  chemical  editor  of 
the  Annales  de  Chimie,  is  an  exceedingly  mild  man,  and  is 
certainly  carried  too  far  by  the  fear  of  offending  his  brother 
academicians.  There  is  one  of  my  papers  (on  Phosphor¬ 
ated  Hydrogen)  which  he  has  promised  to  publish,  but 
which  I  should  not  be  surprised  to  find  him  restrained 
from  doing  when  he  finds  that  I  give  more  credit  to  H. 
Rose  than  will  be  agreeable  to  M.  Dumas.” 

After  leaving  France  he  went  to  Giessen,  and  spent  two 
days  with  Liebig.  Thence  he  went  to  Jena,  to  attend  the 
German  “  Congress  of  Naturalists  and  Physicians.” 

Concerning  Mitscherlich  he  writes  : — “He  has  a  most 
insinuating  address,  but  there  is  a  cold  propriety  in  every¬ 
thing  he  says  and  does.  I  was  sorry  also  to  notice  (and 
I  made  the  same  observation  concerning  Dumas)  that 
when  I  stated  any  little  discovery  of  my  own  he  was 
fretted,  and  could  not  conceal  a  little  disappointment, 
becatise  it  had  escaped  him."  This  was  not  like  the  hearty 
good  feeling  of  Liebig  or  H.  Rose. 

In  1837  Graham  was  appointed  Professor  of  Chemistry 
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at  University  College— an  appointment  which  he  held  for 
eighteen  years.  _  In  the  autumn  of  the  same  year  he  speaks 
of  a  reconciliation  between  Liebig  and  Dumas,  and  refers 
to  the  project  of  publishing  a  chemical  journal  in  three 
languages,  under  the  joint  editorship  of  Liebig,  Dumas 
and  himself. 

In  connexion  with  Liebig’s  visit  to  England  in  1844,  we 
find  mention  of  the  then  proposed  College  of  Chemistry, 
which  Liebig  believed  to  be  “  a  job  of  certain  parties.” 

In  1855  Graham  succeeded  Sir  John  Herscbel  as  Master 
of  the  Mint. 

The  remainder  of  the  work  consists  chiefly  of  abstracts 
and  titles  of  the  numerous  memoirs  by  Graham,  as  pub¬ 
lished  in  the  Philosophical  Transactions,  the  Journal  of 
the  Chemical  Society,  the  Philosophical  Magazine,  &c.  A 
question  which  has  forced  itself  upon  our  mind  whilst 
studying  this  work  is,  whether  in  the  first  half  of  this 
century .  Britain  did  not  take  a  relatively  higher  standing 
m  chemical  science  than  she  does  at  present  ?  Some  such 
idea  seems  to  have  occurred  to  Mr.  Coleman,  since  we 
find  him  writing — “  This  completes  the  letters  of  Graham, 
who  belonged  to  a  group  of  chemists  of  the  first  rank, 
whose  education  and  experience  were  acquired  entirely  on 
British  soil,  and,  moreover,  of  a  group  of  chemists  whose 
powerful  generalisations  materially  advanced  the  science 
throughout  Europe.” 


Chemical  N otices  from  Foreign  Sources. 


f  Chemical  News, 
1  Nov.  7, 1884. 


The  Alkali-Maker's  Pocket-Book.  Tables  and  Analytic  a 
Mcthode  for  Manufacturers  of  Sulphuric  Acid,  Nitric 
Acid,  Soda,  Potasn,  and  Ammonia.  By  G.  Lunge,  Ph.D., 
Professor  of  Technical  Chemistry,  Zurich,  and  f’ 
Hurter,  Ph.D.  London  :  G.  Bell  and  Sons. 

The  work  before  us  is  one  of  the  most  useful  additions  to 
our  chemical  literature  which  have  appeared  for  a  long 
time.  In  all  countries  where  chemical  manufactures  are 
carried  on  there  have  been  continual  complaints  of  a  want 
of  uniformity  in  analytical  methods  and  in  tables  employed 
in  valuing  chemicals.  So  long  as  different  methods  were 
in  use  among  experts  discrepancies  in  the  results  were 
always  to  be  expected.  Hence  Herr  Strof,  manager  of 
the  Griesheim  Alkali  Works,  proposed  to  the  German 
Society  of  Alkali  Makers  that  they  should  have  published 
a  standard  manual  of  methods  which  all  parties  in  the 
trade  should  _  adopt.  Accordingly  a  committee  of  the 
most  influential  owners  and  managers  of  alkali  works  was 
appointed,  and  Prof.  Lunge  was  requested  to  colled;  and 
elaborate  the  matter  for  the  standard  handbook.  This 
choice  of  an  editor  was  eminently  judicious,  and  the 
general  instrudions  given  him  are  framed  in  the  spirit  of 
common  sense.  One  method  only  was  to  be  chosen  for 
each  analytical  operation,  as  well  as  for  preparing  each 
standard  solution  and  for  sampling  materials.  So  long  as 
the  chemist  has  his  choice  between  two  or  more  methods 
an  element  of  discrepancy  is  never  wanting. 

The  one  method  to  be  seleded  must  above  all  things 
permit  of  a  necessary  degree  of  accuracy.  If  two  or  more 
methods  were  found  equally  accurate  the  preference  was 
given  to  the  one  which  occupied  least  time  and  required 
least  apparatus.  This  seledion  of  processes  required  in¬ 
volved  not  merely  prolonged  discussion  but  extensive 
trains  of  experimental  research. 

The  standard  tables  of  specific  gravities  of  various 
saline  solutions  involved  also  much  labour.  For  this 
purpose  existing  tables  have  been  carefully  verified  and 
where  necessary  new  ones  calculated. 

1  he  German  edition  of  this  book  has  been  very  generally 
accepted  by  German  alkali  manufacturers,  consumers, 
brokers,  &c.,  as  well  as  by  commercial  analysts. 

The  English  edition  contains  chapters  on  Deacon’s 
process  and  on  chimney  testing  from  the  pen  of  Dr.  Hurter, 
who  has  also  re-calculated  the  tables  in  accordance  with 
the  English  system  of  weights  and  measures.  After  a 
very  careful  examinatioiywe  feel  bound  to  express  the 
hope  that  the  tables,  methods,  &c.,  may  meet  with  the 


same  general  acceptance  which  they  have  done  in 
Germany. 


A  Course  of  Qualitative  Chemical  Analysis.  By  the  late 
W.  G.  Valentin,  F.C.S.  Revised  and  corrected  by  W. 
R.  PIodgkinson,  PhD.,  and  H.  M.  Chapman.  Sixth 
Edition.  London  :  J.  and  A.  Churchill. 

This  work  has  proved  such  a  general  favourite  that  there 
is  very  little  room  for  discussion  as  to  its  value.  Nor  has 
the  present  edition  undergone  any  essential  change  of 
plan..  It,  may,  indeed  be  asked  whether  a  degree  of 
prominence  is  not  given  to  notation  and  to  the  doctrine  of 
atomicity,  scarcely  called  for  in  a  manual  of  chemical 
analysis.  The  reactions  of  the  rarer  metals  are  given  with 
exceptional  care  and  accuracy. 


Journal  and  Proceedings  of  the  Royal  Society  of  New 
South  Wales  for  1883.  Edited  by  A.  Liversidge, 

F.R.S.  Sydney  :  Thomas  Richards.  London:  Triibner 
and  Co. 

1  he  Royal  Society  of  New  South  Wales  combines  with 
its  more  legitimate  functions  those  of  a  Society  of  Arts. 
Thus  in  the  issue  before  us  we  find  no  fewer  than  three 
papers,  occupying  more  than  one-fifth  of  the  entire  trans¬ 
actions,  devoted  to  irrigation.  It  must,  of  course,  be  re- 
menibered  that  in  the  climate  of  Australia  irrigation  is  not, 
as  in  England,  a  mistaken  whim,  but  the  one  thingneeded 
to  transform  a  desert  into  a  garden. 

In  a  paper  on  the  “  Roots  of  the  Sugar  Cane,”  by  Mr. 
H.  Ling  Roth,  it  is  shown  that  in  light  alluvial  soils  they 
may  penetrate  to  a  depth  of  12  to  15  feet.  This  faCt  is  of 
t.ie  greater  practical  iraportance,  as  in  Porter’s  u  Sugar 
Cane”  (1843),  they  are  said  to  be  never  more  than  a  foot 
in  length  ! 

Dr.  E.  H.  Rennie  finds  that  the  discolouration  of  white 
bricks  made  from  certain  clays  in  the  neighbourhood  of 
Sydney  is  due  to  the  presence  of  vanadium.  Whether  this 
metal  occurs  in  such  proportions  as  to  be  industrially  im¬ 
portant  the  author  has  not  yet  ascertained. 

A  paper  on  the  “  Chemistry  of  Australian  Produds  ” 
consists  of  abstracts  from  the  Chemical  News,  the 
Journal  of  the  Chemical  Society,  the  Pharmaceutical 
Journal,  the  Comptes  Rendus,  and  other  European  sources. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.  All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires  des  Seances, deT Academic 
des  Sciences.  Vol.  xeix.,  No.  16,  October  30,  1884. 

Elementary  Force  of  Solar  Induction,  the  Periodic 
Duration  of  which  is  a  Mean  Day.— M.  Quet.— The 
author  puts  forward  the  following  general  proposition  : — 
The  force  of  induction  produced  by  any  system  whatever 
of  eleCtric  currents  upon  a  particle  in  of  positive  eleCtric 
fluid  is  perpendicular  to  the  relative  velocity  0  v  of  this 
particle,  and  to  the  direction  0  d  of  the  line  of  force  which 
passes  through  the  point  o  of  the  magnetic  field.  It  is 
directed  towards  the  left  of  the  personified  velocity  and  to¬ 
wards  0  d.  Lastly,  it  is  measured  by  the  area  of  the 
parallelogram  constructed  upon  0  v  and  0  d  :  if  f  desig¬ 
nates  this  force  we  have  f  —  m  d  v  sin  e,  e  being  the  angle 
v  0  d. 

Disruptive  Discharges  of  the  Holtz  Machine. — M. 
l’Abbe  Maze. — On  employing  a  Holtz  machine  the  ex¬ 
citer  of  which  is  constructed  so  that  a  spark  may  be  drawn 
!  at  will  to  the  right  or  the  left  of  the  axis  of  the  apparatus  , 


Chemical  News,) 
Nov.  7, 1884.  I 


Chemical  Notices  from  Foreign  Sources . 


it  is  found  that  the  position  to  be  given  to  the  movable 
part  of  the  exciter  is  by  no  means  indifferent. 

On  Phosphorus  Trifluoride.— H.  Moissan.— Phos- 
phoius  trifluoride  is  a  gaseous  body  obtained  by  causing 
very  dry  copper  phosphide  to  re  a  61  upon  lead  fluoride  free 
fiom  silica.  At  the  temperature  of  — io°,  and  a  pressure 
of  40  atmospheres,  it  is  a  colourless  liquid  which  does  not 
attack  glass.  The  density  of  the  gaseous  trifluoride  is 
3  '022.  It  is  incombustible  in  presence  of  air,  but  if  mixed 
with  half  its  volume  of  oxygen  it  detonates  on  contact  with 
the  electric  spark.  It  is  slowly  decomposed  at  common 
temperatures  in  presence  of  water. 
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Moniteur  Scientifique,  Quesneville. 

Vol.  xiv.,  October,  1884. 

Manufacture  of  Superphosphates  and  of  Precipi¬ 
tated  Phosphate  from  a  Theoretical,  Analytical  and 
Practical  Point  of  View. — M.  Kienlen. — An  extensive 
treatise  incapable  of  useful  abstraction. 

Reversion  of  Phosphoric  Acid.— T.  S.  Gladding.— 
Iransiated  from  the  American  Chemical  Journal  for 
March  last. 

Industrial  Society  of  Mulhouse.  Session  of  the 
Chemical  Committee,  July  10th,  1884.— Dr.  Goppels- 
iroeder  announces  that  he  has  succeeded  in  discharging 
ndigo-blues  and  turkey-reds  by  the  electric  current,  using 
as  an  electrolyte  solutions  of  chlorides  mixed  with  caustic 
soda.  The  tissue  saturated  with  these  solutions  is  placed 
between  two  metal  plates  which  serve  as  eledtrodes.  The 
same  chemist  prints  indigo  as  follows  The  calico 
is  steeped  in  a  mixture  of  finely  ground  indigo  and  a 
solution  Oi  caustic  alkali.  It  is  then  placed  on  a  metal 
plate  forming  one  of  the  poles  of  the  galvanic  battery  or 
of  the  dynamo-machine.  Upon  the  cloth  is  then  laid  a 
second  metallic  plate  forming  the  other  electrode.  At  the 
negative  pole  the  indigotine  is  converted  into  white  indigo 
with  which  the  fibres  become  saturated.  On  taking  away 
the  upper  plate,  exposing  the  cloth  to  the  air,  and  washing 
strongly,  it  is  found  to  be  dyed  an  indigo-blue  as  fast  as 
that  obtained  by  the  ordinary  process.  The  hydrogenation 
of  indigo  by  the  galvanic  method  only  takes  place  imper- 
fedtly  in  the  cold.  Heat  is  needed  to  effect  a  rapid  re¬ 
duction.  A  prolonged  adion  of  the  current  destroys  the 
indigo. 

MM.  Yung  and  Rudolf  sent  in  a  note  on  a  process  for 
determining  indigo  by  measuring  the  quantity  of  air  ab¬ 
sorbed  by  a  reduced  solution.  The  details  are  not  pub¬ 
lished. 

M.  H.  Kcechlin  communicated  a  new  method  of  fixing 
chromium  oxide,  founded  on  the  property  of  alkaline 
solutions  of.  chrome  of  giving  up  their  oxide  to  organic 
fibres  on  being  left  in  contact  for  some  hours,  without 
occasion  for  drying.  Thus,  if  cotton  is  steeped  in  a  mixture 
of  2  parts  acetate  of  chrome  at  160  (probably  Beaume),  2 
parts  caustic  soda  at  38  >  and  1  part  of  water,  and  washed 
after  twelve  hours,  the  mordanting  is  complete. 

M.  Schmid  criticised  the  views  of  Miiller-Jacobs  on  the 
“  sulpholeates,”  and  showed  that  the  presence  of  a  tri¬ 
glyceride  in  turkey-red  oils  is  not  necessary. 

Notes  on  the  Mouras  Closets. — In  these  closets  the 
fcecal  matters  are  conduded  into  air-tight  tanks,  previously 
filled  with  water..  No  chemicals  are  employed,  but  the 
water  is  said  to  liquefy  and  digest  paper,  textile  matters, 
and  fatty  bodies.  The  effluent  water  hds  the  same  specific 
gravity  as  pure  water,  and  has  an  odour  sui  generis  but 
decidedly  supportable.  It  may  either  be  passed  into  the 
streams  or  used  for  irrigating  meadows. 

Foreign  Patents  having  Reference  to  the  Chemical 
Arts.— Specifications  of  patents  for  the  continuous  elec¬ 
trolytic  produdion  of  magnesium  ;  for  improvements  in 
the  electrolysis  of  the  haloid  salts  of  the  light  metals,  and 
for  the  preparation  of  tetra-hydro-paraquin-anisol. 


TlSresuh  °nf  the,9uestion  of  SalicyliseTwineT—” 
frS 1  1  f  an  adhon  against  a  merchant  of  Bordeaux 

salicylicnfcMP°rted  9®7  hea°litres  of  wine  containing 
Foreign  Patents  for  the  Preparation  of  Colouring 

e^her  inS;i!c  PeCf  a,tl0nS  f°r^e  Use  chlorinised  formif 
1  pIace  of  carbon  oxychloride ;  for  the  preparations 

thedau?no!C°mP0UndS  °f  IOdme  chloride-  with  thePbases  of 
vinW  -SeneS  ’  lmProvements  in  the  preparation  of 

Hflm-ld  colounnS  matters  by  the  adion  of  carbon  oxy¬ 
chloride  upon  tert.ary  aromatic  monamines,  and  prepar- 

phonic°LidZs0.'C  °UrS  by  mCanS  °f  a  1 P b a ‘ 11  a P h t h of- d is u  1  - 

Revue  of  Organic  Chemistry.— Abstrads  from  the 

Benchte  der  Deutsche n  Chem.  Gesellschaft. 


Justus  Liebig's  Annalen  der  Chemie, 

Vol.  225,  Part  1. 

Sulphur  Compounds  of  Molybdenum.  —  Gerhard 
Kiuss.  The  author  here  describes  sodium  monosulpho- 
molybdate,  ammonium  disulpho-molybdate ;  the  corre 
spending  potassium  salt;  primary'  ammonium  pyro- 
disulpho-molybdate,  and  the  analogous  potassium  and 
sodium  salts  ;  potassium  sulpho-molybdate;  normal  am- 

moNWate  PH°'m°lybdate;  basic  Potassium  sulpho- 
molybdate.  He  gives  some  remarks  on  the  spedral 
analysis  of  the  oxysulpho-  and  sulpho-molybdate^,  and 
descubes  primary  potassium  persulpho-molybdate  and 
peisulpho-mo  ybdic  acid,  which  is  the  first  free  inorganic 

proved’21'^  the  6X1Stence  of  which  has  been  positively 

On  Hydro-para-cumaric  Acid.— C.  Stohr.— This  acid 
which  occurs  ln  rhubarb,  has  also  been  prepared  synthe! 

If  S'  7  h  ”,ltro“5  aC'd  k  gives  the  Phenol  reaction. 
If  the  jnilvensed  acid  is  covered  with  strong  sulphuric 

tinn  ffradaa-  7  dlssoIves  WIth  a  transient  red  coloura- 
on.  On  adding  a  trace  of  sodium  nitrite  it  becomes  a 

feaLbr0WiaIShned’  wh\ch  on  dilution  with  water  turns  to 
a  deep  gold-yellow,  and  on  heating  becomes  a  pure  green 

On  Quinine  and  Homoquinine.  —  O.  Hesse. —  The" 
author  refers  to  his  discovery  that  quinine  does  not  occur 
exclusively  in  the  Cinchonaceae,  but  is  met  with  in  a  bark 
ormerly  called  China  cuprea,  but  now  identified  as  Re- 
mijia  pedunculata.  In  this  plant  it  is  not  accompanied  by 
cinchonidme,  but  often  by  homoquinine.  The  author 
concludes  that  homoquinine  is  a  modification  of  quinine 
present  in  many  specimens  of  China  cuprea.  There  are 

meVnefi«°dlSCatlrS  °f  quinine  which  on  suitable  treat¬ 
ment  pass  into  ordinary  quinine. 

Researches  on  the  Specific  Volumes  of 
Compounds.— W.  Lossen  and  A.  Zander.— Not 
of  useful  abstraction. 


Liquid 

capable 


Cosmos  les  Mondes. 

No.  3,  September  27,  1884. 

Lord  Rayleigh  is  accused  of  having  in  his  introductory 
discourse  at  the  Montreal  meeting  “  almost  forgotten  the 
researches  of  French  physicists.”  g  ne 

sJmnVell'WaterS  0f  AsniSres>  Clichy,  La  Cbapelle,  and 
Saint-Denis  are  poor  in  oxygen,  rich  in  nitrogenous 

ITutre  ’  and  C°ntain  m°re  than  2  million  SI 

Prof.  W.  R.  Nichols,  in  Sanitary  Eneineerinr 
that  sand  has  a  very  slight  filtering  power,  and  differs  in 
its  action  toto  ccelo  from  animal  charcoal. 


Bulletin  de  la  Societe £  Encouragement  pour  V  Industrie 
Nationale.  3rd  Serie.  Tome  xi.,  July,  1884 

On  Panary  Fermentation.  —  From 
Rendus. 

Causes  of  Chemical  Changes  in  Flour  — M 
—Also  taken  from  the  Comptes  Rendus. 


the  Comptes 
Balland. 
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BAILEY’S  PATENT 

STEAM  JET  PUMPS 

FOR 

Lifting  Water  from  Wells,  Steamships, 
Yachts,  Tanks,  Rivers,  Reservoirs , 

&c. ,  &c. 

NO  VALVES  &  NO  MOVING  PARIS. 


Prices  : — 

For  delivery  40  feet  high  at  30  lbs. 
pressure,  or  80  feet  at  60  lbs.  pressure. 


Pumping  Bilge  Water. 
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ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufadturers  01  every  description  ot  Condensing,  or  High-pressuie 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power, for  Irrigating,  Draining,  Mining, Rolling  Mills 
or  Water  Works  purposes,  and  Manufadturersof  every  description  of 
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Pure  Potassium  Bichromate. 
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COMPOSITION  OF  THE  ASH 
OF  STRAWBERRIES. 

By  JOHN  M.  H.  MUNRO,  D.Sc.,  F.C.S. 


During  last  summer  I  took  an  opportunity  of  determining 
the  composition  of  the  ash  of  a  sample  of  ripe  strawberries 
grown  in  the  field  by  a  Kentish  fruit-grower.  256  grms  of 
the  ripe  fruit,  deprived  of  the  stalks,  yielded  on  prolonged 
drying  at  100°  27-38  grms.  dry  matter,  which,  after  careful 
incineration,  left  x-io  grms.  ash.  The  strawberries  there¬ 
fore  contained  : — 

Water . . 

Organic  matter  ..  ..  10-27 


ioo-oo 

The  composition  of  the  ash  was  as  follows 


Sand  and  insoluble  matter 
Phosphate  of  lime 

,,  ,,  magnesia 

Carbonate  of  potash  . . 

Magnesia . 

Soda  . 

Sulphuric  acid  (S03).. 
Undetermined  .. 


6-6i 

23-91  containing  11-70  P203. 
trace 

60-77  containing  41-40  K20. 

2- 93 
1-29 

3- 88 
o-6i 


IOO’OO 

It  seems  evident  from  the  above  figures  that  in  the 
strawberry  the  whole  of  the  potash  exists  in  combination 
with  organic  acid,  and  the  whole  of  the  phosphoric  acid 
as  phosphate  of  lime.  The  quantity  of  potash  present  is 
very  considerable,  even  when  compared  with  that  con¬ 
tained  in  the  grape.  I  am  informed  by  strawberry  growers 
that  when  the  plants-  forced  in  pots  are  grown  with  the 
aid  of  guano  or  very  rich  soil,  it  is  generally  found  that 
although  many  blossoms  are  produced  they  do  not  all  set, 
or  if  they  do  the  fruit  is  inferior  in  size  and  quality  to  the 
smaller  quantity  produced  by  less  vigorous  plants  grown 
in  poorer  soil.  The  stronger  and  more  highly  forced 
plants  are  also  found  to  be  more  liable  to  mildew. 

Considering  the  benefit  often  derived  by  the  vine  from 
applications  of  potash  manures,  it  seems  at  least  possible 
that  a  special  manure  containing  a  fair  proportion  of  potash 
w  ould  pioduce  good  results  with  strawberries  grown  in 
4  ots  and  with  other  fruits  forced  under  similar  circum- 
stances.  The  experiment  may  have  been  tried  here  and 
there,  but  not,  so  far  as  I  can  learn,  by  growers  of  fruit 
for  the  market. 

College  of  Agriculture,  Downham,  Salisbury. 


ON  THE 

DETECTION  OF  CYANIDES  IN  THE  PRESENCE 
OF  COMPOUND  CYANIDES. 

By  W.  J.  TAYLOR. 


Cyanides,  when  in  the  presence  of  compound  cyanides, 
cannot  well  be  deteded  by  any  of  the  ordinary  methods. 
lhus  for  example,  a  mixture  of  potassic  cyanide 
with  fenocyanide  will,  when  distilled  with  a  very  dilute 
acid,— sulphuric,  hydrochloric,  or  even  acetic,— behave  in 
the  same  way  as  a  solution  of  the  pure  ferrocyanide  alone ; 
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I  find  that  both  solutions  yield  hydric  cyanide,  which 
when  received  in  ammonic  sulphide,  readily  forms  sulpho’ 

chloride'  glVm^  the  well-known  readion  with  ferric 

It  is  accordingly  necessary  to  find  a  substance  which 
while  freely  decomposing  the  cyanide,  will,  at  the  same 

Tiinajeuthf  ^yanide  untouched.  This  condition 
is  fulfilled  by  hydro-sodic  carbonate. 

•  ^bst!tuting  this  carbonate  for  either  of  the  acids  used 
in  the  above  experiments,  a  10  per  cent  solution  of  potas¬ 
sic  ferrocyanide  was  left  undecomposed,  no  trace  of  the 
red  colouration  being  given  with  ferric  chloride,  while  at 
the  same  time,  a  per  cent  solution  of  potassic  cyanide 

ISy  deteSd."00  Perfe,aly'  g™'  being  thns  ^ 
Mercuric  cyanide  is  somewhat  refradory,  not  givin?  the 
colouration  if  treated  with  the  carbonate  alone  ;  but  If  in 
addition,  some  clean  metallic  zinc  be  taken,  the  coloura¬ 
tion  is  at  once  seen.  4 

mPTnirll"!  purpose  ^o  c.c.  of  a  jJj  per  cent  solution  of 
mercuric  cyanide  was  distilled  with  2  grms.  of  carbonate 
and  5  grms.  of  zinc.  The  first  c.c.  was  distilled  over 

Sly  oKerv/r  ‘he  b,°0<1-red  C°1°TOti°"  ™ 

Potassic  sulphate,  potassic  ferricyanide,  potassic 
sulphocyamde,  and  ammonic  salts  do  not  interfere  with 
the  readion. 

In  the  detedion,  then,  of  cyanides  in  presence  of  com¬ 
pound  cyanides,  all  that  is  required  in  qualitative  analysis 
is  to  distil  with  an  adequate  volume  of  water,  an/ an 
excess  of  hydro-sodic  carbonate :  if  the  preliminary  exa¬ 
mination  shows  that  mercury  exists  in  the  mixture,  a  few 
grammes  of  zinc  must  be  added. 

This  method  of  detedion  will  probably  be  found  of 
value  in  medico-legal  investigations.  Moreover,  as  it 
ends  with  the  formation  of  a  coloured  liquid,  it  can  ob¬ 
viously  be  made  quantitative— or  at  least  approximately 
so— by  comparative  experiments  v/ith  the  colorimeter.  ^ 
Glasgow,  November  5, 1884. 


ANHYDROUS  ANALYSIS. 

By  Lieut.-Col.  W.  A.  ROSS,  R.A.,  F.G.S. 

Anhydrous  analysis  may  be  described  as  the  chemical 
separation  of  inorganic  substances,  combined  as  in  a 
mineral,  by  means  of  apparatus  and  reagents  absolutely 
free  from  water.  This  expression  of  objeds  desired  ne^ 
cessarily  implies  (a)  that  the  processes  may  be  made 
quantitative ;  and  (b)  that  results  are  obtained  by  ?he 
dned  application  of  file  to  the  assay,  without  any  metallic 
or  other  interposition,  as  the  “wall  ”  of  a  crucible 

The  most  convenient,  and  indeed  as  far  as  yet  known 
the  only,  way  of  thus  applying  fire  in  a  sufficiently  pure 
and  concentrated  form,  is  by  means  of  the  little  chemical 
instrument  invented  by  the  Swedish  mine-master  Von 
Svarb,  in  1731  ;  described  in  a  series  of  ledures  on 
Assaying,  delivered  in  Leyden  by  a  Scotchman  (Cramer! 
In  I737)  published  in  a  Latin  book  at  the  same  place  in 
1741,  and  figured  for  the  first  time  in  Von  Svarb’s  own 
treatise  on  results  obtained  by  him,  misappropriated  by 
Cronstedt,  translated  into  English  by  Von  Engestrom,  and 
published  under  the  name  of  the  latter  in  London  in  1770 
The  simplicity  of  the  instrument  by  which  such  varied 
and  important  effeds  can  be  produced  may  be  inferred 
from  the  name  given  it  by  civilised  scientific  nationalities 
—the  French  calling  it  simply  a  reed  or  pipe  ( chalumeau )  • 
the  Hermans,  a  soldering-pipe  ( lothrohr )  ;  and  the  English 
a  blowing  or  blowpipe.  0  ’ 

It  is,  in  fad,  nothing  more  than  a  wind-pipe  attached  to 
human  lungs  or  artificial  bellows,  having  an  elastic  air- 
reservoir,  such  as  human  cheeks,  to  prevent  re-absorption  of 
delivered  an  by  the  bellows  whilst  distending,  and  a  “  jet  n 
or  issue-passage  of  comparatively  minute  bore.  The  effedt 
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of  applying  the  minute  but  energetic  current  of  air  or 
blast,  thus  afforded,  to  an  ordinary  hydrocarbon  flame,  as 
that  of  a  candle,  is  exceedingly  curious  and  unexpected  : 
the  luminous,  upright,  elliptical  flame  disappears  as  by 
magic,  and  is  instantaneously  replaced  by  a  non-luminous 
horizontal  cone  of  dark  blue  light.  The  cause  of  this 
strange  metamorphosis  has  been  explained  as  follows  : — - 
The  blast,  which  cannot  penetrate  the  candle-flame, 
blowing  it  down  therefore  on  its  side,  creates  a  vortex  in 
the  surrounding  air ;  this  vortex  sucks  in  the  prostrate 
flame,  converting  it  necessarily  to  its  own  shape,  of  a  cone 
with  a  vertex  as  fine  as  the  point  of  a  sewing-needle  ;  and 
all  this  is  effected  so  rapidly  that  the  eye  cannot  follow 
the  details  of  change. 

If  this  explanation  be  correct  (and  no  other  has  ever 
been  offered  of  the  above-mentioned  well-known  pheno¬ 
mena)  it  would  appear  that  the  laws  governing  the  appli¬ 
cation  of  vorticose  air  to  flame  might  be  used  with 
advantage  and  economy  of  fuel,  in  operations  on  the  large 
scale,  as  in  Metallurgy. 

The  process  of  testing  minerals,  &c.,  with  Von  Svarb’s 
blowpipe,  assisted  by  solid,  fusible,  and  portable  salts, — 
as  borax,  microcosmic  salt,  sodium  carbonate,  &c., — was 
exceedingly  improved  in  every  detail  by  Assessor  Gahn, 
and  finally  carried  to  great  perfection  by  Professor  C.  F. 
Plattner,  of  Freiberg,  and  it  maintains  a  position  in  the 
curricula  of  most  mining  colleges  of  Europe  (except 
English),  and  of  America  to  this  day;  but  it  is  a  great 
and  obvious  error  to  call  such  work  “  blowpipe  analysis ,” 
inasmuch  as  there  is  not  even  a  pretence  of  separation  in 
the  matter. 

If,  however,  we  treat  mineral  powders  with  the  point  of 
the  blue  cone  of  fire  or  pyrocone  above  described,  not  in 
borax,  but  in  its  acid  constituent  “  boron  trioxide,”  or,  as 
it  was  formerly  called,  “  boracic  acid,”  a  bond  fide  separa¬ 
tion  into  pyroborates  of  different  form,  colour,  and  weight 
takes  place  in  most  cases  after  a  few  minutes  treatment. 

Alkali  or  alumina  contained  in  the  mineral  exercises  a 
dissolving  effeCt  upon  assays,  by  boric  acid  before  the  blow¬ 
pipe,  and  therefore  has  the  result  of  mix'ng  such  sepa¬ 
rated  borates  together  again,  by  dissolving  them  therein  ; 
but  by  previously  fusing  the  mineral  containing  these  in¬ 
gredients  by  means  of  its  own  alkali,  or  with  the  addition 
of  a  little  soda,  on  aluminium  plate  before  the  blowpipe, 
then  boiling  for  a  few  seconds  the  fused  crushed  mass  in 
distilled  water  (by  which  the  alkali  is  removed),  and, 
lastly,  treating  the  dried  residual  powder  in  boric  acid 
again, — or,  in  the  case  of  alumina,  in  phospho-boric  acid,* 
— separated  borates  or  phospho-borates  are  once  more 
obtained.  Thus  fusible  or  zeolitic  silicates,  which  gene¬ 
rally  afford  a  jelly  to  hydrochloric  acid,  afford  also  a  jelly 
to  boric  acid  before  the  blowpipe,  only  of  course  much 
more  quickly,  and,  having  been  thus  rapidly  identified  as 
to  their  general  nature,  can  be  afterwards  analysed  as 
above  described. 

The  only  drawback  to  the  efficiency  and  general  prac¬ 
tical  utility  of  this  new  system  of  analysis  is  the  small 
scale  upon  which  these  chemical  separations  are  at  pre¬ 
sent  necessarily  effedted  by  means  of  “  beads  ”  before  the 
mouth  blowpipe,  or  hand  or  foot  blower.  But  it  will  be 
evident  to  the  philosophical  or  physical  chemist  (and  what 
real  chemist  is  not  philosophical  ?)  that  the  laws  of 
Nature  being  unalterable  on  any  or  every  scale,  by  the 
employment  of  a  much  higher  temperature,  with  properly 
supported  masses  of  anhydrous  reagent  (instead  of  beads 
on  platinum  wires),  analytical  results  of  almost  any  size 
desired — or,  at  all  events,  large  enough  to  be  weighed  in 
the  biggest  assay-balances— would  be  obtained. 

It  is  known,  for  instance,  if  a  mass  of  pure  fused  boric 
acid,  the  size  of  a  hen’s  egg,  were  placed  upon  a  solid 
block  or  cube  of  aluminium,  and  treated  with  mineral 
powder  before  an  oxy-hydrogen  blowpipe,  that  definite 
spherical  borates  or  pyroborates  of  the  following  metals, 
large  enough  to  be  weighed  in  any  balance,  could  be,  in 

- - J~ - - - 

*  Made  by  dipping  the  red-hot  boric  acid  bead  into  pure,  deli-  I 
qui  seed,  phosphoric  acid. 
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an  extraordinarily  short  space  of  time,  obtained  by  simply 
boiling  the  mass  in  distilled  water : — Barium,  cadmium, 
calcium,  cerium,  cobalt,  copper,  didymmm,  erbium,  iron, 
lanthanum,  magnesium,  manganese,  strontium,  zinc. 

Again,  it  is  all  but  settled  pradtically  that  pure  silica  or 
rock  crystal,  being  an  acid  substance  chemically  analogous 
to  boric  acid,  would,  if  treated  as  a  reagent  before  the  oxy- 
hydrogen  blowpipe  (which  rapidly  fuses  it)  upon  the  same 
support,  yield  definite  silicates  analogous  to  the  above- 
mentioned  borates  ;  and  thus  the  chemist  would  have  the 
pleasure  of  producing  Nature’s  own  products  in  his  labor¬ 
atory,  at  the  very  same  time,  and  by  the  same  process, 
through  which  he  was  enlarging  and  developing  artificial 
science. 

Not  having  sufficient  means  to  carry  out  such  important 
experiments  myself,  I  would  most  respedtfully  ask  the 
authorities  of  the  following  Colleges  to  do  so  in  the  cause 
of  scientific  research : — The  Royal  School  of  Mines  ; 
The  London  City  and  Guilds  Institute  ;  Owens  College, 
Manchester;  The  Imperial  Mining  Academy,  Berlin; 
The  Royal  University,  Freiberg;  The  French  Mining 
Academy,  Paris;  Yale  College,  New  Haven,  U.S.A. ; 
Columbia  College,  New  York;  The  College  of  New 
Jersey,  Princeton,  U.S.A. ;  The  Polytechnic  Institute, 
Troy,  N.Y.  ;  McGill  College,  Montreal.  Perhaps  the 
following  extradt  from  the  review  of  a  lately-published 
popular  book  of  mine  on  this  subjedt,  translated  from  the 
“  Berg  und  Hiittenmannischen  Zeitung,”  of  which  Prof. 
Bruno  Kerl,  Imperial  Mining  Academy,  Berlin,  is  co¬ 
editor,  may  offer  some  inducement  to  take  the  matter  up, 

“  The  Blowpipe  in  Chemistry ,  Mineralogy ,  and  Geology. 

“  The  author  of  this  work,  well  known  beyond  the  bounds- 
of  his  native  country  by  his  original  works  on  the  art  of 
Blowpipe  Analysis,  furnishes  in  the  volume  before  us  a 
new  contribution  to  this  science,  and  gives  instrudtions  for 
the  simplest  and  most  efficient  methods  of  determining 
the  chemical  nature  of  inorganic  substances,  of  which 
only  a  small  quantity  is  obtainable. 

“  In  consequence  of  these  discoveries  blowpipe  analysis 
will  become  an  important  fadtor  in  the  eventual  and  com¬ 
plete  study  of  chemistry,  metallurgy,  mineralogy,  and 
geology. 

“Besides  these  novel  processes  of  the  author,  now  fa¬ 
miliar  to  German  chemists,  many  new  points  of  departure 
from  old  methods  are  taken,  new  readtions  and  tools 
described,  and  surer  means  of  discrimination  afforded,  by 
means  of  a  clear  and  instrudtive  text,  copiously  illustrated 
throughout  by  well-executed  wood  engravings. 

“  In  twelve  chapters  are  treated — The  manufadture  of 
blowing  apparatus  ;  the  construdtion  of  lamps,  supports, 
auxiliary  apparatus,  and  tools  ;  strudture  and  nature  of 
the  flame ;  reagents,  special  reagents,  (boric  and  phos¬ 
phoric  acids,  calcium  borate),  &c.,  &c . 

“  It  would  be  a  grateful  task  to  translate  this  important 
work  into  German.” 


THE  ARTIFICIAL  PREPARATION  OF  OPTICALLY 
ACTIVE  SUBSTANCES. 


Chemists  generally  assume  that  all  chemical  substances 
can  be  made  in  the  laboratory  by  artificial  methods,  and 
certainly  when  we  consider  the  many  syntheses  of  natural 
substances  that  have  been  effedted  during  the  last  thirty 
years,  the  assumption  appears  to  be  justified.  Neverthe¬ 
less,  there  are  some  fadts  which  speak  against  it.  Several 
of  the  vegetable  acids  have  the  power  of  turning  the  plane 
of  polarised  light  either  to  the  right  or  left.  Some  of  these 
substances  have  been  prepared  artificially,  and  the  pro¬ 
duces  thus  obtained  have  been  shown  to  have  all  the  pro¬ 
perties  of  the  corresponding  natural  substances  with  the 
1  exception  of  the  optical  adtivity.  Thus  natural  malic 
■  acid  is  lrevo-rotatory,  while  the  malic  acid  obtained  from 
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brom-succinic  acid  is  optically  inadtive.  Such  fadts  have 
led  gradually  to  the  conclusion  that  artificially  prepared 
substances  cannot  adt  upon  polarised  light,  that  in  order 
to  get  an  optically  adtive  substance  we  must  have  the  in¬ 
tervention  of  the  life  process. 

Finally,  however,  Perkin  and  Duppa  succeeded  in 
making  racemic  acid  from  bibrom-succinic  acid,  and  Jung- 
fleisch  and  Pasteur  showed  that  this  artificially  prepared 
racemic  acid  could  be  split  up  into  dextro-  and  lasvo-tar- 
taric  acids.  Thus  the  artificial  preparation  of  one  optically 
adtive  substance  was  certainly  accomplished,  and,  while 
some  chemists  concluded  that  the  same  result  would  prob¬ 
ably  in  time  be  reached  in  connedtion  with  all  optically 
adtive  substances,  others  preferred  to  suspend  judgment 
and  await  further  developments. 

Last  December,  M.  Pasteur  in  a  ledture*  before  the  Paris 
Chemical  Society,  called  special  attention  to  the  subjedt. 
The  ledture  has  given  rise  to  an  interesting  discussion 
between  MM.  Wyrouboff,  Jungfleisch,  and  Pasteur,  the 
substance  of  which,  together  with  two  papers  on  the  sub¬ 
jedt  by  M  .  Jungfleisch,  are  published  in  the  Bulletin  de  la 
Societe  Chimique  de  Paris,  vol.  xb.,  No.  5  (March  5,  1884). 
In  view  of  the  interest  which  the  subjedt  must  have  for  all 
chemists,  abstradts  of  M.  Pasteur’s  ledture  and  the  other 
papers  referred  to  are  here  given.  M.  Pasteur  began  his 
ledture  by  describing  in  detail  the  crystallisation  of  the 
double  racemate  of  ammonium  and  sodium,  and  the  for¬ 
mation  of  the  two  kinds  of  crystals  fiom  it.  To  use  his 
own  words:  “Anew  idea  soon  occurred  to  me.  These 
crystals,  asymmetric  to  the  right,  which  I  could  separate 
mechanically  from  the  others,  proved  to  be  identical  in 
form  with  those  of  the  dextro  tartrate.  .  .  I  separated 

these  right-handed  crystals  from  the  crystallised  racemate  ; 

I  made  the  lead  salt  and  isolated  the  acid.  This  acid  was 
absolutely  identical  with  the  tartaric  acid  from  grapes,  and, 
like  it,  adted  upon  polarised  light.  I  was  still  happier 
when,  on  taking  in  turn  the  left-handed  crystals  obtained 
from  the  racemate,  I  obtained  a  tartaric  acid  quite  similar 
to  ordinary  tartaric  acid,  but  having  a  form  asymmetrical 
in  the  opposite  way,  and  adting  in  the  opposite  direction 
upon  polarised  light.  The  form  was  identical  with  that 
of  the  image  of  dextro  tavtaric  acid  placed  before  a  mirror. 
The  principles  of  ‘  molecidar  asymmetry'  were  thus  founded. 
There  are  substances  of  which  the  atomic  grouping  is 
asymmetrical,  and  this  grouping  shows  itself  in  an  asym¬ 
metric  form  and  in  an  adtion  upon  polarised  light ;  besides, 
these  atomic  groupings  have  their  possible  complements, 
the  forms  of  which  are  identical  with  the  images  of  the 
first,  and  with  an  opposite  adtion  upon  polarised  light.  .  . 

“  Now,  gentlemen,  there  is  one  strange  peculiarity  about 
this  molecular  asymmetry.  We  find  asymmetry  established 
in  a  very  large  number  of  the  proximate  principles  of 
animals  and  vegetables,  notably  in  the  proximate  principles 
essential  to  life.  All  the  produdts,  so  to  speak  of  the  egg 
and  the  seed  are  asymmetrical. 

“  There  are,  without  doubt,  in  animals  and  vegetables 
proximate  principles,  such  as  urea  and  oxalic  acid,  which 
are  not  asymmetrical ;  but  these  are  secondary  produdts, 
comparable  in  one  sense  to  our  laboratory  produdts,  which 
are  not  asymmetrical. 

“  In  other  words,  when  a  ray  of  sunlight  strikes  a  green 
leaf,  when  the  carbon  of  carbonic  acid,  the  hydrogen  of 
water,  the  nitrogen  of  ammonia,  and  the  oxygen  of  the 
carbonic  acid  and  of  the  water  form  chemical  compounds, 
and  the  plant  grows,  the  bodies  which  are  thus  developed 
are  asymmetrical.  You,  however  skilful  chemists  as  you 
are,  though  you  bring  together  the  same  elements  in  a 
thousand  different  ways,  always  make'  produdts  without 
molecular  asymmetry.  As  far  as  I  know,  there  does  not 
exist  a  single  produdtof  chemical  synthesis,  formed  under 
the  influence  of  causes  which  may  be  considered  peculiar 
to  vegetable  life,  which  is  not  asymmetrical.  .  .  On 

the  other  hand,  there  is  not  a  single  produdt  of  synthesis 
prepared  in  the  laboratory  or  in  dead  mineral  nature  which 
is  not  symmetrical.”  _ ________ 

*  Revue  Scientifique,  Jan.  5, 1884. 
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The  speaker  then  referred  to  the  synthesis  of  racemic 
acid  from  bibrom-succinic  acid,  and  the  splitting  up  of 
this  artificial  produdt  into  dextro-  and  laevo-rotatory  tar¬ 
taric  acids.  He  denied  that  this  synthesis  disproved  his 
statement  that  optically  adtive  substances  cannot  be  pre¬ 
pared  synthetically.  He  quoted  the  words  of  Le  Bel,  as 
follows : — “  It  is  then  not  only  vegetable  life  which  includes 
cases  of  asymmetry,  and  the  line  of  demarcation  between 
vegetable  and  mineral  chemistry  pointed  out  by  M.  Pasteur 
does  not  exist.”  To  this  he  remarked  :  “  That  is  an  error. 

I  claim  to  be  able  to  show  you  that  this  separation,  this 
barrier,  is  on  the  contrary'  confirmed  by  the  results  first 
observed  by  myself,  and  afterwards  by  M.  Jungfleisch  and 
by  M.  Le  Bel. 

“  We  can  explain  the  fadts  regarding  asymmetry  in  the 
following  manner : — When  the  proximate  principles  which 
are  essential  to  life  are  formed,  it  is  under  the  influence 
of  asymmetrical  forces,  and  that  is  why  life  produces 
asymmetrical  substances.  When  the  chemist  in  his 
laboratory  combines  the  elements  or  compounds  formed 
from  the  elements,  he  does  not  bring  into  play  the  asym¬ 
metrical  forces.  That  is  why  all  the  substances  which 
he  produces  by  synthesis  are  devoid  of  asymmetry.  .  .  . 
You  ask :  What  then  are  the  asymmetrical  forces  which 
preside  over  the  elaboration  of  the  proximate  principles  of 
nature  ?  It  would  be  difficult  for  me  to  answer  with  ac¬ 
curacy  ;  but  asymmetry  I  see  everywhere  in  the  universe. 
The  universe  is  asymmetrical.  .  .  .  You  in  your 

laboratories,  with  your  solvents,  your  heat  and  cold,  have 
at  your  service  only  symmetrical  forces.  Is  there  then  an 
absolute  division  ?  Certainly  not.  Far  from  saying  or 
thinking  so,  I  first  pointed  out  the  means  which  we  might 
make  use  of  to  destroy  the  barrier.  What  must  we  do 
to  imitate  nature  ?  We  must  break  loose  from  our 
methods,  which  are  from  this  point  of  view  antiquated 
and  impotent.  We  must  try  to  bring  into  adtion  the 
asymmetrical  forces,  we  must  have  recourse  to  the  adtion 
of  the  solenoid,  of  magnetism,  of  the  asymmetrical  motion 
of  light,  to  the  adtion  of  substances  which  are  themselves 
asymmetrical.  When,  carried  away  by  inexorable  logic,  I 
passed  from  researches  in  crystallography  and  molecular 
chemistry  to  the  study  of  ferments,  my  thought  was  to  in¬ 
troduce  asymmetry  into  chemical  phenomena.  .  . 

On  bringing  together  cinchonine,  an  adtive  asymmetrical 
substance,  and  racemic  acid,  I  saw  the  cinchonine  salt  of 
laevo-tartaric  acid  deposited,  while  the  dextro-tartrate 
remained  in  solution.  With  an  inadtive  body,  racemic 
acid,  I  have  made  lsevo-  and  dextro-tartaric  acids.  Al¬ 
though  I  was  the  first  to  imitate  nature  in  its  methods, 
and  to  show  the  analogy  between  natural  and  artificial 
produdts,  I  am  careful  not  to  conclude  that  the  barrier 
between  the  two  chemistries  is  destroyed.  On  the  con¬ 
trary,  I  conclude  that  the  experiment  of  which  I  have 
spoken  establishes  the  proposition,  namely,  that  the  forces 
brought  into  play  in  our  laboratories  differ  from  those  to 
which  vegetable  nature  is  subjedt. 

“  In  another  way,  much  more  interesting,  I  have  intro¬ 
duced  asymmetry  into  chemical  adtions.  I  have  shown 
that  ammonium  racemate  can  ferment  under  the  influence 
of  microscopic  fungi,  and  that  lmvo-tartaric  acid  appears. 
The  dextro-tartrate  is  decomposed,  the  laevo-tartrate 
remains  intadt.  With  an  inadtive  racemate  I  have  caused 
the  appearance  of  simple  asymmetry,  but  why  ?  Because 
the  little  ferment  is  a  living  body  formed  of  a  colledtion 
of  asymmetrical  produdts,  and  because  for  purposes  of 
nutrition  the  little  being  finds  the  dextro-tartrate  better 
adapted  than  the  lasvo-tartrate. 

“  I  have  gone  further :  I  have  caused  to  grow  on  the 
surface  of  ashes  and  racemic  acid,  some  grains  of  of  Peni- 
cillium  glaucum,  that  mould  which  is  found  everywhere, 
and  I  have  seen  lievo-tartaric  acid  appear.  Here  again 
we  have  a  case  of  simple  asymmetry  obtained  from  an  in¬ 
adtive  body  ;  but  in  order  to  reach  this  result,  it  has  been 
necessary,  you  see,  to  cause  the  intervention  of  the  adtions 
of  asymmetry,  the  asymmetry  of  the  natural  proximate 
principles  which  go  to  make  up  the  grain  of  mould. 
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“These  are  precisely  the  methods  made  use  of  by  M. 
Le  Bel  in  extrading  from  his  racemates  the  simple  adive 
produds.  He  had  recourse  to  the  employment  of  an 
asymmetrical  substance  or  of  a  mould  or  a  microbe. 

“  Further,  these  experiments  indicate  the  existence  of 
a  line  of  demarcation  between  the  mineral  kingdom  and 
the  organic  kingdom,  since  to  imitate  what  nature  does, 
that  is  to  prepare  a  right-handed  or  left-handed  body,  we 
are  obliged  to  make  use  of  peculiar  kinds  of  adion,  of  the 
adion  of  asymmetry.  The  line  of  demarcation  of  which 
we  speak  is  not  a  question  of  pure  chemistry,  of  obtaining 
such  and  such  produds,  it  is  a  question  of  forces  ;  life  is 
governed  by  asymmetrical  adions.”  ...  In  a  note 
M.  Pasteur  adds  these  words:  “  I  am  convinced  that  the 
double  racemate  of  sodium  and  ammonium  would  not  of 
itself  under  ordinary  circumstances  break  up  during 
crystallisation  unless  an  asymmetric  force  were  present, 
and  if  this  is  not  an  adion  of  light  or  magnetism,  I  can 
readily  believe  that  the  force  is  due  to  some  asymmetrical 
organic  dust  on  the  surface  of  the  vessel  in’ which  the 
crystallisation  takes  place.  Nothing  would  be  simpler 
than  to  crystallise  a  solution  of  sodium  ammonium  race- 
mate  with  perfed  exclusion  of  all  organic  dust.  Under 
such  circumstances  the  unchanged  racemate  should  be 
obtained.” 

Discussion. 

M.  Wyrouboff  said  that  the  theories  put  forward  by  M. 
Pasteur  with  so  much  convidion  and  talent,  in  his  ledure, 
appeared  to  him  to  be  opposed  to  all  that  is  known  to  us 
regarding  the  properties  of  crystallised  bodies.  The 
theories  are  based  upon  a  fundamental  hypothesis,  accord¬ 
ing  to  which  natural  (chemical)  phenomena  are  subjed  to 
two  kinds  of  adion,  symmetrical  and  asymmetrical ;  the 
former  governing  in  the  mineral  kingdom  and  in  the’syn- 
thesis  effeded  in  our  laboratories,  the  latter  pertaining 
to  the  life  process. 

Asymmetrical  bodies  may  be  arranged,  as  is  known,  in 
two  well  charaderised  classes.  Those  of  the  first  class 
like  quartz,  sodium  chlorate,  benzil,  cinnabar,  are  asym¬ 
metrical  either  in  their  internal  strudure  and  their  external 
form,  or  only  in  their  internal  strudure,  no  hemihedral 
face  accompanying  the  rotatory  power.  All  these  bodies 
can  be  prepared  artificially  by  starting  with  the  elements  ; 
hence  we  must  admit,  looking  at  the  matter  from  m! 
Pasteur’s  standpoint,  that  in  our  laboratories  we  have  at 
our  disposal  at  least  some  of  the  asymmetrical  adions 
which  he  attributes  exclusively  to  life  ;  for,  how  shall  we 
explain,  by  the  aid  of  symmetrica]  adior.s  alone,  the  exist¬ 
ence  of  plagihedral  faces  of  crystals  and  their  relation  to 
the  rotatory  power  ? 

“  The  second  category  includes  those  bodies  which  are 
not  asymmetrical  in  their  internal  strudure,  but  have 
asymmetrical  external  forms  and  integrant  molecules  or 
only  the  latter,  for,  between  the  rotatory  power  of  the 
solution  and  the  hemihedrism  of  the  crystals,  there  is  not 
that  simple  and  necessary  relation  which  was  supposed  to 
exist  when  only  a  few  lads  weie  known.  These  bodies 
have  the  rotatory  power  only  in  solution,  and  retain  the 
power  in  all  the  compounds  into  which  they  enter.  They 
are  asymmetrical  neither  more  nor  less  than  the  bodies  of 
the  first  category ;  they  are  asymmetrical  in  a  different 
sense. 

“  The  bodies  which  have  molecular  asymmetry  are  the 
ones  which  M.  Pasteur  had  in  view  when  he  asserted  that 
they  cannot  be  prepared  synthetically. 

“It  should  be  remarked  in  the  first  place,  that,  amono- 
the  great  number  of  compounds  which  chemists  have  pre° 
pared  synthetically,  only  very  few  have  been  studied 
crystallographically  and  examined  with  the  polariscope. 
In  the  second  place,  the  assertion  is  contradided  by  the 
facts:  racemic  acid  has  been  prepared  synthetically,  and 
it  has  been  split  up  into  dextro-rotatory  and  lasvo-rotatory 
tartaric  acids.  To  this  proof,  so  clear  and  definite,  M. 
Pasteur  replies  by  suggesting  a  new  hypothesis.  He 
asserts  that  we  really  have  to  deal  with  some  adion  of  the 
asymmetrical  order,  some  spiral  movement,  some  magnetic 


influence,  some  organic  dust,  and  he  adds:  ‘Nothing 
would  be  simpler  than  to  crystallise  a  solution  of  sodium 
ammonium  racemate  with  perfed  exclusion  of  all  organic 
dust.  Under  such  circumstances  the  unchanged  racemate 
should  be  obtained.’  But  what  is  the  objed  of  trying 
this  experiment,  when  we  consider  that  twenty  years  ago 
the  racemate  of  the  formula  C4H4Na(NH4)06  +  H20  was 
prepared  by  M.  Scacchi,  who,  in  an  admirable  memoir, 
gave  the  exad  conditions  of  its  formation  ?  He  showed 
that  the  spliting  of  the  acid  was  occasioned  only  by  the 
fad  that  the  double  ammonium  sodium  salts  of  the  two 
tartaric  acids  are  less  soluble  than  the  mixture  of  the  two  ; 
that  in  elevating  the  temperature,  the  solubility  of  the 
dextro  acid  increases  more  rapidly  than  that  of  the  lsevo 
acid,  and  that  there  is  a  limit  beyond  which  the  mixture, 
becoming  less  soluble,  the  racemate  alone  is  deposited. 
The  phenomenon  is  so  perfed  that  we  can  get  at  will 
from  the  same  solution,  properly  concentrated  and  con¬ 
taining  an  excess  of  ammonium  carbonate,  either  the  race- 
mate,  or  ammoniacal  Seignette  salt,  or  crystals  of  both  at 
the  same  time.  It  is  only  necessary  to  vary  the  tempera¬ 
ture  between  17°  and  26°.  The  racemate  of  sodium  and 
potassium  conduds  itself  differently  :  at  26°  it  always 
spilts  up  ;  below  this  temperature  it  deposits  sodium  race- 
mate,  then  Seignette  salt,  finally  sodium  racemate,  each 
one  of  the  deposits  corresponding  to  the  solubility  of  the 
salt,  as  M.  Scacchi  has  shown. 

“  With  sodium  thallium  racemate  the  case  is  still 
different.  M.  Wyrouboff  has  recently  prepared  this  salt, 
and  will  soon  describe  its  form.  Seignette  salt  con¬ 
taining  thallium  crystallises,  as  is  known,  between  20°and 
250  in  voluminous  soluble  crystals  in  about  half  their 
weight  of  water.  Neutral  thallium  racemate  requires  at 
these  temperatures  about  nine  parts  of  water  to  dissolve 
it;  neutral  sodium  racemate  about  2-5  parts. 

“  According  to  M.  Pasteur,  it  would  be  impossible  to 
say  beforehand  whether  or  not  the  racemate  will  be  split 
into  the  detro-  and  laevo-tartrates,  the  splitting  being  a 
result  of  mysterious  forces  ading  asymmetrically. 

“  Nothing  is  easier,  however,  than  to  foresee  the  course 
of  the  phenomenon,  if  it  really  depends  upon  the  greater 
or  less  solubility  of  the  compounds  taking  part  in  the 
crystallisation.  On  evaporating  at  250  we  ought  not  to  get 
the  double  tartrate;  nor  even  the  double  racemate,  unless 
it  is — what  it  is  not — less  soluble  than  the  neutral  tartrate 
of  thallium  ;  we  could  get  only  thallium  racemate;  later, 
after  the  liquid  is  further  concentrated,  a  little  of  the 
double  racemate,  and  lastly,  sodium  racemate.  This 
indeed  is  what  is  always  observed.  And  it  is  so  clearly  a 
matter  of  solubility,  that  we  may  get  the  double  racemate 
of  sodium  and  thallium  by  two  methods,  apparently 
different,  but  based  upon  the  same  principle:  we  can 
crystallise  the  mixture  at  an  elevated  temperature,  40°  for 
instance,  or  at  the  ordinary  temperature,  adding  an  excess 
of  sodium  racemate. 

“  Finally,  we  have  the  double  racemate  of  sodium  and 
rubidium,  which  under  the  proper  conditions  always  breaks 
up  at  ordinary  temperatures,  and  the  two  simple  salts 
separate  at  higher  temperatures. 

“  These  examples  enable  us  to  solve  without  difficulty 
the  general  question  as  to  the  causes  of  the  splitting  of 
the  racemates,  which  appear  so  complex  and  so  myste¬ 
rious  to  M.  Pasteur,  and  which  is  nevertheless  so  simple. 
Why  do  not  all  the  numerous  racemates,  simple  as  well  as 
double,  known  up  to  the  present  time,  yield  tartrates  ? 
Why  is  this  adion  confined  to  the  double  salts  of  sodium, 
with  potassium,  ammonium,  and  rubidium  ?  Because,  in 
these  cases  alone,  one  of  the  tartrates  taken  separately  is 
less  soluble  at  the  ordinary  temperature  than  the  mixture 
of  the  two. 

“We  may  hence  state  these  rules,  to  which  up  to  the 
present  there  are  no  exceptions  known : — 

“  1.  Every  racemate  having  a  solubility  less  than  that  of 
the  corresponding  tartrate  splits  up. 

“2.  Every  racemate  ivhich  is  more  soluble  than  the  corre¬ 
sponding  tartrate  does  not  split  up. 
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“  Finally,  concerning  the  case  of  double  racemates,  and 
this  applies  to  double  salts  of  all  possible  acids  :  — 

“3.  When  two  simple  racemates ,  which  are  allowed  to 
crystallise  together ,  have  very  different  solubilities,  they  are 
deposited  separately ,  To  get  the  double  salt,  the  proportion 
of  the  more  soluble  salt  must  be  increased. 

“  The  solubility  being  a  fundtion  of  the  temperature,  it 
is  clear  that  these  rules  are  valid  for  any  given  compound 
only  at  a  definite  temperature.” 

Apropos  of  the  communication  of  M.  Wyrouboff,  M. 
Jungfleisch  cited  a  number  of  fads  which  have  led  him  to 
the  opinion  that  the  separation  or  non-separation  of  in- 
adtive  bodies  into  their  constituents  is  a  result  of  the  re¬ 
lations  which  exist  between  the  solubilities.  Thus,  in  a 
solution  of  sodium  ammonium  racemate,  the  dextro-tar- 
trate  resulting  from  the  splitting  up  shows  itself  to  be  less 
soluble  than  the  lasvo-tartrate.  Some  experiments  have 
indicated  that  differences  of  the  same  kind  exist  between 
the  two  adtive  tartrates  of  sodium  and  potassium.  Besides, 
it  is  known  that  the  corresponding  racemate  obtained  by 
M.  Delffs  was  deposited  in  the  neighbourhood  of  o°. 
Further,  we  may  recall  the  tartrates  of  cinchonine  of  M. 
Pasteur:  the  marked  differences  which  exist  between  their 
solubilities  suffice  to  explain  their  separation.  Finally, 
the  phenomena  observed  by  M.  Jungfleisch  on  para-cam¬ 
phoric  acid  furnishes  new  insight  from  this  point  of  view  : 
dnring  the  cooling  of  a  warm  solution  of  this  body  between 
8o°  and  40°,  principally  the  ltevo  acid  is  deposited,  while 
the  dextro  acid  predominates  in  the  cr\  stals  formed  below 
40^;  the  solubility  curves  are  so  different  that  the  two 
optically  adtive  acids  can  be  separated  by  fradtior.al  crystal¬ 
lisation.  If  the  mother-liquor  is  allowed  to  stand  in  the 
cold,  para-camphoric  acid  is  again  formed. 

M.  Pasteur's  Reply  to  M.  Wyrouboff. 

“  I  am  very  much  surprised  that  M.  Wyrouboff  should 
have  confused  molecular  asymmetry  and  the  asymmetry 
in  the  arrangement  in  a  crystal.  Is  not  the  difference 
between  the  two  kinds  of  asymmetry  demonstrated  by  the 
fadt  that  fused  quartz  dissolved,  sodium  chlorate  dissolved, 
strontium  formate  dissolved,  have  no  adtion  on  polarised 
light ;  that,  on  the  other  hand,  an  asymmetrical  crystal, 
right  or  left  handed,  of  one  of  these  substances,  as  sodium 
chlorate  for  example,  gives,  when  crystallised,  two  sorts 
of  hemihedral  crystals  ? 

“  M.  Wyrouboff  objedts  to  the  hypothesis  which  I  sug¬ 
gested  in  a  note  concerning  my  communication  to  the 
Chemical  Society  on  the  22nd  of  December,  which  was  to 
the  effedt  that  the  splitting  of  sodium  ammonium  racemate 
may  be  caused  by  organisms  in  the  solution  or  on  the 
crystallising  dishes.  As  far  as  I  am  concerned  that  is 
merely  a  preconceived  notion,  but  I  give  it  for  what  it  is 
worth.  A  priori  ideas,  hypotheses,  with  all  due  deference 
to  my  opponent,  are  essential  to  scientific  progress. 

“  If  the  experiment  which  I  have  referred  to  should  not 
prevent  the  splitting  of  the  racemate,  I  shall  try  whether 
the  splitting  may  not  be  due  to  some  other  cause  equally 
asymmetric;  for  example,  light  or  terrestrial  magnetism. 

“  M.  Wyrouboff  seems  to  think  the  matter  is  settled 
when  he  assures  that  the  conditions  of  the  formation  of 
the  racemate  and  of  the  splitting  of  the  racemate  are  now 
well  known,  and  that  they  depend  upon  the  greater  or  less 
solubility  of  the  salts.  But  M.  Wyrouboff,  in  my  opinion, 
seems  not  to  comprehend  the  fadt  that  the  formation  of  the 
racemate  is  only  perfedtly  natural,  as  all  the  racemates, 
with  one  exception,  occur  only  as  such  ;  what  is  excep¬ 
tional  is  that  one  racemate  should  split  up.  I  cannot 
consider  the  opinion  reasonable  that  finds  the  cause  of  the 
splitting  in  an  influence  of  solubility.  Why  does  the 
racemate  of  sodium  and  ammonium  deposit  crystals  of 
two  kinds  ?  why  does  it  give  rise  to  the  formation  of  com¬ 
plementary  tetrahedrons  ?  Why  do  these  two  tetrahedrons 
exist,  and  why  not  the  odtahedron  which  corresponds  to 
them,  which  odtahedron  would  have  the  solubility  of  the 
tetrahedral  crystals  ?  These  fadts,  according  to  my  idea, 
require  explanation.  I  shall  continue  to  believe,  as  long 


as  I  am  not  shown  to  be  wrong,  that  the  splitting  can 
take  place  under  the  influence  of  asymmetry. 

“  M.  Wyrouboff,  in  another  part  of  his  remarks,  calls 
my  attention  to  the  existence  of  bodies  which  are  adtive 
towards  polarised  light,  but  which  nevertheless  have  no 
asymmetry  of  form.  He  who  reproaches  me  for  not  un¬ 
derstanding  the  subjedt  appears  not  to  be  aware  that  I  have 
formerly  examined  into  this  fadt  with  much  care,  and  that 
I  have  shown  that  it  is  easy,  by  means  of  artifices  in 
crystallisation,  to  cause  the  appearance  of  asymmetric 
faces  whenever  internal  molecular  asymmetry  exists.  I 
cited  the  case  of  tartramide,  the  crystals  of  which  formed 
in  pure  water  never  have  hemihedral  faces,  but  which  show 
these  faces  when  they  are  deposited  from  an  ammoniacal 
solution.  I  cited  the  case  of  ammonium  bimalate,  which 
in  crystallising  from  pure  water  never  has  hemihedral 
faces,  and  which  has  them  when  the  liquid  in  which  the 
salt  crystallises  is  changed  by  a  very  simple  process  to 
which  I  refer. 

“  M.  Wyrouboff  makes  a  great  deal  out  of  the  following 
fadt : — On  adding  ammonium  citrate  to  ammonium  (dextro) 
tartrate,  the  hemihedral  faces  appear  on  the  other  side  of 
the  crystal,  and  inversely  for  the  laevo-tartrate,  and,  he 
adds,  the  hemihedrism  maybe  made  to  disappear  entirely. 
But  this  is  only  one  of  the  accidents  of  crystallisation  of 
which  I  have  given  many  examples  ;  I  have  proved  that 
crystals  of  right-handed  Seignette  salt  are  sometimes  met 
with  which  have  left-handed  hemihedral  faces.  A  crystal 
may  have  a  number  of  secondary  forms.  The  hemihedral 
faces  make  a  part  of  the  secondary  forms,  and  these  show 
themselves  or  are  absent  according  to  the  conditions  of 
temperature,  of  the  medium,  &c.,  &c.  One  cannot  see 
why'  the  external  conditions  of  crystallisation  should  not 
overcome  the  influence  of  the  asymmetric  agency  upon 
the  internal  structure  of  the  molecules.” 

Experiments  of  M.  Jungfleisch. 

M.  Jungfleisch  describes  some  new  experiments  which 
tend  to  show  that  the  dextro-  and  lasvo-tartrates  of  sodium 
and  ammonium  have  different  solubilities  in  a  solution  of 
a  mixture  of  the  two  salts.  He  introduced  into  a  super¬ 
saturated  solution  of  the  racemate  a  right-handed  crystal 
and  a  left-handed  crystal.  The  two  salts  were  deposited 
at  once.  The  crystals  were  weighed  in  a  number  of 
cases,  and  constant  results  were  obained.  The  following 
examples  will  iudicate  the  charader  of  these  results  : — 

I.  Experiment  with  1545  grammes  racemic  acid. 

Crystals  of  the  first  deposits  :  left,  557  grms. ;  right, 
585  grms. 

Crystals  of  the  last  deposits  :  left,  581  grms.  ;  right, 
569  grms. 

II.  Experiment  with  1500  grammes  racemic  acid. 

Crystals  of  the  first  deposits:  left,  561  grms.  ;  right, 

577  grms-  ,  „ 

Crystals  of  the  last  deposits :  left,  533  grms.  ;  right, 

488  grms. 

In  another  case,  startingwith  2  kilogrammes  of  racemic 
acid,  successive  deposits  were  obtained  as  follows  :  — 

First  crystallisation  :  laevo  salt,  375  grms. ;  dextro  salt, 
400  grms. 

Second  crystallisation :  lsevo  salt,  160  grms. ;  dextro 
salt,  181  grms. 

Third  crystallisation  :  laevo  salt,  165  grms. ;  dextro  salt, 
190  grms. 

Fourth  crystallisation:  laevo  salt,  115  grms.;  dextro 
salt,  115  grms. 

Fifth  crystallisation  :  laevo  salt,  185  grms. ;  dextro  salt, 
150  grms. 

In  all  the  experiments  the  right-handed  salt  is  at  first 
deposited  in  greater  quantity  than  the  left-handed ;  its 
solubility  is  hence  less  than  that  of  the  left-handed  salt. 
Inversely,  in  the  second  phase  of  the  crystallisation,  the 
left-handed  salt  appears  more  abundantly  than  the  right- 
handed. 
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Further,  when  a  solution  of  sodium  ammonium  race- 
mate  is  concentrated  to  such  an  extent  that,  on  cooling, 
it  deposits  about  half  of  the  mixture  of  the  two  tartrates 
which  it  can  yield,  it  is  found  that  the  mother-liquor  has 
a  rotatory  power  to  the  left — slight  to  be  sure,  but  quite 
sufficient  to  be  easily  observed.  Hence  the  left-handed 
salt  exists  in  the  mother-liquor  in  larger  quantity  than  the 
right-handed  salt ;  it  is  more  soluble  than  the  latter. 

_  M.  Jungfleisch  finally  states  that  the  discussion  between 
himself  and  M.  Pasteur  is  based  on  a  misunderstanding, 
M.  Pasteur  wishes  to  make  a  simple  adtive  body  without 
passing  through  a  body  inactive  by  compensation,  that  is 
decomposable  into  right  and  left-handed  substances  ;  he 
wishes  not  simply  to  make  racemic  acid,  which  is  decom¬ 
posable  into  the  two  adtive  tartaric  acids,  but  to  make 
diredtly  a  single  one  of  the  two  latter.  M.  Pasteur  wishes 
to  follow  the  method  of  nature,  which  produces  the  dextro- 
acid  and  not  racemic  acid.  This  seems  to  M.  Jungfleisch 
to  be  an  entirely  distindi  problem,  and  it  has  not  been 
solved  up  to  the  present,  though  the  preparation  of  an 
optically  adtive  substance  by  methods  independent  of  the 
life  process  has  been  accomplished.  He  is  willing  to  go 
further,  and  say  that  the  problem  of  imitating  the  pro¬ 
cesses  of  nature  has  been  solved  neither  for  optically  adtive 
nor  for  optically  inadtive  substances.  “  The  time  when 
M.  Berthelot  established  the  possibility,  till  then  denied, 
of  producing  synthetically  the  natural  proximate  principles 
is  still  not  far  removed  ;  and  although  the  results  obtained 
in  this  way  are  as  important  as  they  are  numerous,  the 
State  of  Science  does  not  yet  enable  chemists  to  copy  the 
adtual  processes  of  nature.  Though  M.  Berthelot,  M. 
Wiirtz,  MM.  Grabe  and  Liebermann,  or  M.  Baeyer,  have 
effedted  the  syntheses  of  alcohol,  of  the  oil  of  mustard,  of 
neurine,  of  alizarin,  and  of  indigo,  they  have  not  been 
able  to  copy  the  natural  methods  of  formation  of  these 
substances,  the  natural  methods  remain  unknown  ;  they 
have,  nevertheless,  been  of  the  opinion  that  a  great  step 
was  taken  in  pointing  out  any  method  whatever  by  which 
these  bodies  can  be  produced  without  the  intervention  of 
the  plants  and  animals.” — American  Chemical  Journal. 
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II.  X' — CO 

|  +R'— CHO  +  2NH3  = 
X'— CO 


X'—C— NH\ 

||  - — C — R'+3H20. 

X'— C— N 


In  addition  to  the  above  readtions  a  third,  totally  distindt 
readtion  occurs.  Thus— 

C14H10O2  +  2C7H6O2  -f-  2NH3  =  C28H24N2C4  T  2H2O. 

Benzil.  Salicyl  New  compound, 

aldchyd. 

A  similar  readtion  occurs  when  furfur-aldehyd  is  substi¬ 
tuted  for  salicyl  aldehyd.  The  present  paper  is  devoted 
to  an  account  of  this  new  readtion,  and  to  a  study  of  the 
compound  obtained  with  salicyl  aldehyd.  The  authors 
represent  this  new  readtion  generally — 

III.  X'— CO 

|  +2R'—  cho  +  2nh3  = 

X'— CO 

R'— CH— NH--CO—  X' 

=  |  +2H2O. 

R'— CH  —  NH— CO— X' 

Action  of  Salicyl  Adeliyd  and  Ammonia  upon  Benzil. — 
Equal  weights  of  salicyl  aldehyd  and  benzil  were  dissolved 
in  alcohol  with  the  aid  of  heat,  and  the  warm  solution  satu¬ 
rated  with  gaseous  ammonia.  The  new  compound  separated 
as  a  lemon-yellow  crystalline  powder.  It  was  filtered  off 
and  extradted  with  boiling  alcohol,  and  further  purified  by 
solution  in  boiling  phenol  and  re-precipitation  by  alcohol. 
It  was  thus  obtained  as  a  white,  crystalline,  sandy  powder, 
darkening  when  heated,  fusing  at  300° ;  almost  insoluble 
in  alcohol,  ether,  glacial  acetic  acid,  &c.  Analysis  indi¬ 
cated  the  formula  C28H24N2O4.  This  substance  dissolves 
in  boiling  caustic  soda,  and  is  re-precipitated  almost  un¬ 
changed  by  hydrochloric  acid ;  fused  with  caustic  soda  it 
yields  benzoic  and  salicylic  acids.  When  adted  upon  by 
dilute  hydrochloric  acid  (1  to  2),  at  210°,  benzoic  acid  and 
the  hydrochloride  of  a  new  base  were  formed.  This  base, 
after  precipitation  by  ammonia,  &c.,  was  found  to  have 
the  composition  C14H16N2O2.  Its  platinum  salt,  hydro¬ 
chlorate,  sulphate,  and  picrate  were  prepared  and  examined. 
When  fused  with  caustic  soda  this  base  yields  salicylic 
acid.  The  authors  believe  the  constitution  of  this  base 
to  be  — 

C6H4(OH)— CH— NH2 
C6H4(OH)— CH— NH2, 


Dr.  W.  H.  Perkin,  F.R.S.,  President,  in  the  Chair. 


The  following  certificates  were  read  for  the  first  time: — 
W.  G.  Brown,  Sir  B.  V.  S.  Brodie,  W.  Briggs,  M.  T.  Bu¬ 
chanan,  Rev.  W.  H.  Eley,  J.  Frost,  T.  P.  Hall,  H.  J. 
Hodges,  H.  Jackson,  F.  Johnson,  C.  W.  Low,  F.  M. 
Mercer,  W.  F.  Pankhurst,  V.  E.  Perez,  A.  Rickard,  H. 
Smith,  E.  G.  Smith,  K.  B.  B.  Sorabji,  R.  R.  Steele,  W. 
Tate,  G.  Thorn,  P.  C.  Thomas,  J.  H.  Worrall,  T,  Wilton, 
W.  H.  Wood. 

It  was  announced  that  a  ballot  for  the  eledtion  of 
Fellows  would  take  place  at  the  next  meeting  (Novem¬ 
ber  20th).. 

Dr.  Japp  then  read  a  paper  “  On  the  Action  of  Aldehyds 
and  Au.monia  upon  Benzil  ”  (continued),  by  F.  R.  Japp 
and  S.  C.  Hooker.  In  former  communications  relating 
to  the  joint  adtion  of  aldehyds  and  ammonia  upon  com¬ 
pounds  containing  the  dicarbonyl  group  ( — CO — CO — ) 
two  general  readtions  have  been  described  :- — 


I. 


X'—CO 


X'— CO 


+  R' — CHO  +  NH3  = 

X'-C— 0\ 

/  =  II  C— R'  +  2H20. 

X'—C— N^ 


and  have  named  it  dihydroxy-stilbene  diamine.  By  the 
adtion  of  acetic  anhydride  upon  the  condensation  produdt 
a  diacetyl  derivative  was  obtained,  C28H22(C2H30)2N204, 
and  by  a  further  adtion  of  acetic  anhydride  a  body  with 
the  formula  C22H24N206  was  formed  ;  its  readtions  show 
it  to  be  diacetyl-diacctoxy-stilbene  diamine.  It  yields  no 
benzoic  acid  when  heated  with  potassium  permanganate. 
By  adting  on  the  body  C22H24N2O6  with  caustic  potash, 
precipitation  with  hydrochloric  acid,  &c.,  a  substance 
C18H20N2O4  (diacetyl-dihydroxy-stilbene  diamine)  was 
obtained.  By  the  continued  adtion  of  potash  all  four 
acetyl  groups  were  removed,  and  the  base  dihydroxy- 
stilbene  diamine  was  formed.  This  can  also  be  effedted 
by  heating  the  compound  C22H24N206  with  concentrated 
hydrochloric  acid  in  sealed  tubes.  The  adtion  of  benzoic 
anhydride  upon  the  condensation  produdt  has  also  been 
studied :  a  dibenzoyl  derivative,  028^2(07^0)2X204, 
was  obtained,  which  proved  to  be  identical  with  the  tetra- 
benzoyl  derivative  of  the  base.  The  condensation  produdt 
is  therefore  dibenzoyl-dihydroxy-stilbene  diamine.  The 
authors  have  also  studied  the  adtion  of  furfur-aldehyd  and 
ammonia  upon  benzil.  Two  isomeric  bodies,  C24H20N2O4, 
were  obtained. 

Mr.  S.  U.  Pickering  then  read  a  paper  entitled  “  Iso¬ 
meric  Modifications  of  Sodium  Sulphate .”  The  author 
has  determined  the  heat  of  dissolution  of  sodium  sulphate. 
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He  has  used  the  apparatus  of  Berthelot  (Mec.  Chirn.,  i. , 
140).  He  allowed  a  large  quantity  of  sodium  sulphate  to 
effloresce  till  nearly  anhydrous  ;  various  portions  were 
then  dried  at  different  temperatures.  From  the  author’s 
results  it  is  evident  that  there  are  two  modifications  of 
sodium  sulphate.  All  the  specimens  not  heated  above 
150°  gave  57  cal.  as  the  value  of  the  equation— 

Na2S04  +  42oH20. 

Specimens  heated  above  this  temperature  up  to  the  fusing- 
point  indicated  the  existence  of  a  modification  dissolving 
with  +760  cal.  The  existence  of  the  salt  in  two  different 
forms  may  explain  the  discrepancies  in  the  results  arrived 
at  by  various  authors. 

The  Secretary  then  read  a  paper  ,l  On  some  Vanadates 
of  the  Amines,”  by  G.  H.  Bailey.  The  author  has  pre¬ 
pared  and  carefully  studied  the  properties  of  a  considerable 
number  of  these  compounds.  His  results  may  be  summed 
up  as  follows  : — That,  considered  alongside  the  vanadates 
of  the  alkali  metals,  the  ortho-vanadates  of  the  amines 
are  as  difficult  to  prepare  as  the  corresponding  potassium 
salts,  whilst  sodium  ortho-vanadate  crystallises  readily. 
The  meta-vanadates  of  the  amines  are  much  more  soluble 
than  ammonium  meta-vanadate,  but  in  their  general  cha¬ 
racters  and  reactions  they  resemble  the  ammonium  salt  :  the 
derivatives  of  the  primary  amines  crystallise  well,  but  the 
further  introduction  of  alcohol  radicals  decreases  the  sta¬ 
bility  of  this  senes  of  salts.  The  salts  containing  the 
ethyl  radical  seem  to  be  at  least  as  stable  as  the  corre¬ 
sponding  compounds  containing  methyl.  The  optical 
characters  of  the  red  vanadates  show  that  they  belong  to 
the  monosymmetric  system. 

The  Secretary  then  read  a  paper  entitled  “  Contribu¬ 
tions  to  our  Knowledge  of  Acet-acetic  Ether ”  (Part  I.), 
by  J.  W.  James.  The  author  commenced  this  research 
with  a  view  of  obtaining  some  insight  into  the  reactions 
of  acet-acetic  ether,  and  to  establish  its  formula.  The 
author  first  gives  an  account  of  the  aCtion  of  dilute  acetic 
acid  on  sodium  ethyl-acet-acetic  ether  :  there  seems  to  be 
no  doubt  that  ethyl-acet-acetic  ether  is  formed.  Some 
mixed  dialkyl- acet-acetic  ethers  were  then  prepared,  with 
a  view  of  ascertaining  whether  the  order  in  which  radicals 
were  introduced  was  of  importance  or  not.  The  author 
could  not  prove  that  allyl-methyl-acetic  ether  was  identical 
with  the  methyl-allyl  ether,  on  account  of  the  difficulty  of 
obtaining  these  bodies  in  the  pure  state.  The  methyl- 
ethyl  derivative  seemed  to  be  the  same  as  the  ethyl-methyl 
body.  Acetyl-acet-acetic  ether  was  prepared,  and  also  its 
copper,  nickel,  and  cobalt  derivatives.  The  a&ions  of 
water  and  sodium  ethylate  on  this  body  have  been  studied. 
Methyl-acetyl-acet-acetic  ether  and  benzoyl-acet  acetic 
ether  have  also  been  prepared  and  examined. 

The  two  following  papers  were  also  read  by  the 
Secretary: — 

“■  On  Magnesium  Hydrosulphide  Solution ,  and  its  Use  in 
Chemico-legal  Cases  as  a  Source  of  Hydrogen  Sulphide ,” 
by  E.  Divers  and  Tetsukichi  Shimidzu.  The  authors, 
wishing  to  obtain  a  regular  stream  of  pure  hydrogen  sul¬ 
phide,  found  that  this  could  be  effe&ed  by  gently  heating 
a  solution  of  magnesium  hydrosulphide.  Ordinary  hy¬ 
drogen  sulphide  (from  ferrous  sulphide  and  hydrochloric 
acid)  is  passed  into  water  containing  magnesia  in  sus¬ 
pension.  The  gas  is  absorbed,  and  the  magnesia  dissolves. 
The  decanted  solution  is  colourless,  and  when  heated  to 
60°  to  65°  evolves  a  steady  stream  of  hydrogen  sulphide, 
free  from  hydrogen  and  hydrogen  arsenide.  The  magnesia 
which  is  precipitated  during  the  evolution  of  the  gas  can 
be  re-converted  by  cooling  and  passing  hydrogen  sulphide. 

“  On  the  Origin  of  Calcium  Thiosulphate,  an  Eniendator  \ 
Note  to  a  Paper  on  the  Calcium  Hydrosulphides,”  by  E. 
Divers.  After  a  detailed  examination  of  the  various  re¬ 
actions  in  which  calcium  thiosulphate  is  formed,  the  author 
concludes  that  there  is  essentially  but  one  method  of 
forming  this  salt,  viz.,  the  union  of  sulphur  with  calcium 
sulphite. 

The  Society  then  adjourned  to  November  20th,  when  a  ! 
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ballot  for  the  election  of  Fellows  will  be  held,  and  a  paper 
“  On  some  New  Paraffins,”  by  Khan  B.  B.  Sorabji,  will 
be  read. 


PHYSICAL  SOCIETY. 
November  8th,  1884. 

Prof.  Ayrton  in  the  Chair. 


Mr.  Kavargee  was  elected  a  member  of  the  Society. 

Prof.  F.  Guthrie  read  a  paper  on  “  Certain  Phenomena 
attending  Mixture.”  In  a  previous  paper  Dr.  Guthrie 
had  noticed  the  increase  of  volume  attending  the  separa¬ 
tion  of  triethylamine  and  water  effected  by  heat.  The 
present  paper  is  an  account  of  a  more  thorough  examina¬ 
tion  of  this  and  allied  phenomena.  Experiments  con¬ 
ducted  with  a  number  of  different  liquids  showed  that 
mixtures  can  be  arranged  in  two  distinct  classes.  Of  the 
first,  a  mixture  of  water  and  ether  is  an  example  :  When 
shaken  up  together  they  rnix,  heat  is  evolved,  and  a  dimi¬ 
nution  of  bulk  takes  place.  If  any  excess  of  ether  present 
is  poured  off,  and  the  lower  clear  liquid  heated  in  a  sealed 
tube,  it  becomes  turbid  owing  to  the  separation  of  the 
ether.  This  is  accompanied  by  an  increase  of  bulk  and 
absorption  of  heat.  Triethylamine  and  water  and  di- 
ethylamine  and  water  are  mixtures  belonging  to  this 
class;  the  temperature  of  separation  is  a  function  of  the 
ratio  in  which  the  two  liquids  are  present.  A  typical 
case  of  the  second  class  is  a  mixture  of  alcohol  and  bisul¬ 
phide  of  carbon.  These  mix  with  one  another  in  all  pro¬ 
portions  above  0°  C.,  with  increase  of  bulk  and  absorption 
of  heat.  Upon  being  cooled  to  about  — 170  C.  they  sepa¬ 
rate.  The  separation  of  a  mixture  of  ether  and  water 
and  of  a  mixture  of  alcohol  and  the  bisulphide  was  shown. 
In  these  cases  the  aCtion  is  regarded  as  a  chemical  one, 
and  generally  an  excess  of  one  liquid  or  the  other  is 
present.  To  determine  the  combining  proportions  two 
methods  were  used.  In  the  first  a  number  of  mixtures 
of  the  same  two  liquids  in  different  proportions  were 
taken,  and  the  rise  or  fall  of  temperature  produced  by 
their  mixture  measured.  When  this  was  a  maximum 
there  might  be  assumed  to  be  no  “  dead  matter  ”  present. 
In  the  second  method,  which  is  more  delicate  but  more 
laborious,  and  which  was  used  when  the  approximate 
combining  proportion  had  been  found  by  the  first,  the 
change  of  volume  produced  by  mixture  was  noted  ;  when 
this  increment  is  a  maximum  the  liquids  are  present  in 
their  combining  proportions.  These  experiments  gave 
very  concordant  and  definite  results  ;  for  example,  that 
the  molecular  compound  of  ether  and  carbonic  sulphide 
is  represented  by  the  formula  C4FIioO,2CS2,  and  that  of 
chloroform  and  carbonic  sulphide  by  CHCl3,CS2,  A 
striking  confirmation  of  this  view  is  afforded  by  the 
behaviour  of  the  vapour  tension  of  a  mixture.  The  tem¬ 
perature  being  constant  if  the  vapour  tension  be  plotted 
with  the  percentages  of  the  more  volatile  liquid  as  ab  • 
scissas,  the  curve  is,  for  a  mixture  of  two  liquids  which 
have  no  chemical  aCtion  upon  one  another,  as  the  iodide 
and  bromide  of  ethyl,  a  straight  line.  For  ordinary  mix¬ 
tures,  however,  this  is  not  the  case.  A  curve  is  obtained 
in  which  there  is  observable  at  a  certain  point  an  irregu¬ 
larity.  The  corresponding  abscissa  indicates  the  mole¬ 
cular  combination  found  by  the  previous  experiment. 

Dr.  C.  R.  Alder  Wright  read  a  paper  by  himself  and 
Mr.  C.  Thompson  on  “  Voltaic  and  Thermo-voltaic  Con¬ 
stants.”  In  a  former  paper  the  authors  had  stated  that  in 
a  cell  set  up  with  two  metals  immersed  in  pure  solutions 
of  their  corresponding  salts,  a  given  increment  in  the 
strength  of  the  solution  surrounding  the  metal  acquiring 
the  higher  potential  causes  an  increment  (a)  in  the 
E.M.F.  set  up  ( e ),  while  an  increment  in  the  strength  of 
the  other  solution  causes  a  decrement  ( b )  in  the  E.M.F. 
This  law  is  now  substantiated ;  it  is,  however,  found  that 
for  dilute  acids  instead  of  metallic  salts  b  may  be  nega¬ 
tive.  The  authors  also  find  that  it  is  possible  to  express 
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the  E.M.F.  of  a  cell  by  the  difference  of  two  quantities, 
which  they  term  the  voltaic  constants.  These  are  quan¬ 
tities,  one  relating  to  each  plate  and  its  surrounding 
liquid.  The  voltaic  constant  of  a  metal  and  a  liquid  is  a 
fundtion  of  the  nature  of  the  metal  surface,  the  strength 
of  the  solution,  and  the  temperature,  but  is  independent 
of  the  opnosed  plate  and  its  liquid  ;  it  is  pradlically  de¬ 
fined  as  the  E.M.F.  set  up  when  opposed  to  a  zinc  plate 
in  a  solution  of  the  corresponding  zinc  salt  of  the  same 
molecular  strength.  The  authors  further  conclude  that 
the  E.M.F.  of  a  given  combination  usually  stands  in  no 
simple  relationship  to  the  chemical  action  taking  place  in 
the  cell ,  but  that  it  may  be  expressed  by  the  sum  of  the 
mechanical  equivalent  of  the  chemical  action  per  electro¬ 
chemical  equivalent,  and  the  difference  of  two  quantities, 
one  being  related  to  each  metal  and  its  surrounding 
liquid,  and  being  constant  for  that  metal  and  liquid 
at  a  given  temperature  termed-  thermo-voltaic  constants. 
This  thermo-voltaic  action  may  adt  with  or  against  the 
chemical  action  in  producing  E.M.F.  In  some  cases,  as 
in  that  of  a  cell  composed  of  iron  in  ferrous  sulphate  and 
cadmium  in  cadmic  sulphate  solutions,  the  E.M.F.  is 
against  and  greater  than  that  produced  by  chemical  action  ; 
consequently  the  cell  works  backwards  with  absorption  of 
heat. 

At  the  close  of  the  paper  Prof.  Ayrton  and  Dr. 
Guthrie  remarked  upon  the  apparent  exception  here 
shown  to  the  second  law  of  thermo-dynamics. 


NOTICES  OF  BOOKS. 

Bulletin  of  the  Bussey  Institution.  Vol.  II.,  Part  4 

(Jamaica  Plain,  Boston).  1884.  Boston  :  John  Allyn] 
The  Bussey  Institution,  or  School  of  Agriculture  and 
Horticulture,  apparently  in  connection  with  the  Harvard 
University,  was  established  “  in  execution  of  the  trusts 
created  by  the  Will  of  Benjamin  Bussey,”  for  giving  sys¬ 
tematic  instruction  in  agriculture,  useful  and  ornamental 
gardening,  and  stock-raising.  Owing  to  the  great  fire  in 
Boston  some  years  ago,  and  the  commercial  depression 
that  followed,  the  revenue  derived  from  the  Bussey  Trust 
was  so  greatly  diminished  that  the  whole  available  income 
had  to  be  devoted  to  the  maintenance  of  the  buildings,  and 
for  instruction.  Before  the  closing  of  the  research  labor¬ 
atory  and  the  experimental  plant-house  the  work  that  had 
been  done  connected  principally  with  agriculture  is  brought 
together  in  this  pamphlet,  the  majority  of  the  papers  being 
by  Prof.  Storer.  These  investigations,  although  none  of 
them  of  a  purely  chemical  character,  will  afford  some  in¬ 
formation  to  the  student  of  agriculture,  especially  the 
rather  lengthy  papers  on  “  Some  Items  of  American  Ex¬ 
perience  which  suggest  that  Potassic  Fertilisers  may 
perhaps  act  in  several  different  ways,”  and  the  “  Descrip¬ 
tion  of  an  Attempt  to  Assay  Soils  by  the  Method  of  Sand 
Culture.”  In  the  latter  investigation  the  plan  adopted 
was  to  add  small  portions  of  the  soils  to  be  assayed  to 
some  inert  material,  such  as  siliceous  sand,  the  young- 
plant  being  watered  with  dilute  solutions  of  chemical  sub¬ 
stances  capable  of  affording  food  to  the  growing  plant. 
The  author’s  experiments  made  in  this  fashion  “  show 
clearly  enough  that  while  this  method  of  asray  can  readily 
distinguish  a  true  garden  soil  ....  from  the  mediocre 
loams  with  which  it  was  contrasted,  it  is  incapable  of 
making  definite  practical  distinction  between  ordinary 
loams  taken  from  fields  and  pastures  here  in  Massachu¬ 
setts.”  And  the  author  deems  the  assay  “  ncompetent  to 
give  sharp,  well-defined  results,  as  between  one  loam  and 
another.” 

Among  some  other  papers  of  minor  importance  we 
notice  one  of  a  strange  character,  pointing,  however,  to 
facts  which  may  help  to^explain  the  sanitary  defects  occa¬ 
sionally  met  with  in  neWly-built  houses.  This  paper,  also 
by  Prof.  Storer,  is  headed  “Experiments  on  Feeding  Mice 


with  Painters’  Putty,  and  with  other  mixtures  of  Pigments 
and  Oil.”  The  quantity  of  this  delectable  food  that  mice 
can  consume  in  a  given  time  is  scarcely  credible.  In  one 
experiment  it  was  found  that  a  mouse  would  eat  as  much 
as  5i  grms.  of  dry  whiting  made  into  putty,  each  day,  and 
thrive  upon  it,  merely  for  the  small  quantity  of  oil  it  con¬ 
tained — about  one-fifth  of  the  weight  of  the  whiting. 
This  is  “  as  if  more  than  50  lbs.  of  dry  chalk  were  to  pass 
daily  through  a  man  of  150  lbs.  weight.”  Experiments  were 
made  with  putty  consisting  of  coloured  ochres,  silica,  and 
other  inert  materials,  but  the  mice  were  found  to  enjoy 
such  messes  less  than  when  whiting  was  used  :  the  addi¬ 
tion  of  a  little  of  the  latter,  however,  made  the  putty  more 
agreeable  to  the  mice.  Among  other  substances  tried 
were  carbonates  of  lead  and  baryta.  Each  of  these  ma¬ 
terials  in  the  pure  state  proved  fatal  to  the  mice,  but 
the  addition  of  a  small  quantity  of  whiting  served  as  an 
antidote  against  their  poisonous  adtion.  The  physiolo¬ 
gical  reason  for  this  anomaly,  as  the  author  points  out,  is 
altogether  vague. 

An  index  to  this  work  would  certainly  have  been  an 
advantage  ;  possibly,  as  it  forms  the  continuation  of  a 
series  of  such  volumes,  a  general  index  to  the  whole  will 
be  given  ;  still  each  part,  we  think,  might  have  had  this 
valuable  appendix. 


CORRESPONDENCE. 


SALICYLIC  ACID. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  not  seen  any  reply  to  the  enquiry  of  Mr.  J. 
H.  Heywood  in  the  Chemical  News,  vol.  1.,  p.  173,  as  to 
the  poisonous  or  non-poisonous  effedt  of  salicylic  acid. 
Perhaps  it  may  serve  his  purpose  to  learn  that  much  larger 
doses,  up  to  80  grains,  are  successfully  administered  in 
the  German  medical  treatment  of  rheumatism. — I  am,  &c., 

J.  Crum. 

“Workington,  Cumberland. 

November  6,  1884. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires des  Seances , del' Academic 
des  Sciences.  Vol.  xcix.,  No.  17,  Odtober  27,  1884. 

Contaminated  Waters  and  the  Cholera. — M.  Marey. 
— The  author  strongly  advocates  the  theory  that  the  pro¬ 
pagation  of  cholera  is  mainly  due  to  water  contaminated 
by  the  excreta  of  cholera  patients,  and  gives  several  very 
important  fadts  in  support  of  this  view. 

Formation  of  Saltpetre  in  Plants. — MM.  Berthelot 
and  Andre. — Potassium  nitrate  is  universally  pre.-ent  in 
the  vegetable  kingdom.  It  does  not  pre-exist  in  a  sufficient 
quantity  either  in  the  manures  or  the  soil,  and  must  there¬ 
fore  be  formed  in  the  plant  itself,  the  stem  being  the 
principal  seat  of  its  formation.  This  adtion  is  probably 
due  to  certain  cellules  which  behave  in  the  interior  of  the 
plant  like  the  nitric  ferment  which,  according  to  MM. 
Schlcesing  and  Muntz,  produces  saltpetre  in  the  soil. 

Oxidation  of  Copper.— MM.  Debray  and  Joannis. — 
Copper  heated  with  free  access  of  air  is  generally  trans¬ 
formed  into  cupric  oxide  without  passing  through  the 
cuprous  stage.  This  readtion  occurs  at  all  temperatures 
between  350°,  and  that  at  whiclrthe  dissociation-tension 
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of  the  oxide  formed  reaches  about  the  fifth  part  of  the 
pressure  of  the  atmosphere,  i.e.,  the  pressure  of  the  oxygen 
contained  in  the  air.  Above  this  temperature  the  black 
oxide  formed  at  first  is  partially  decomposed.  About  the 
melting-point  of  gold,  the  mixture  of  cupric  and  cuprous 
oxide  fuses.  The  decomposition  ceases  when  the  de¬ 
creasing  tension  of  the  oxygen,  liberated  from  the  mixture, 
reaches  that  of  }  of  an  atmosphere.  It  is  evident  that  the 
direct  oxidation  of  copper  at  tnese  high  temperatures  would 
have  the  same  final  results.  Inversely,  the  refrigeration 
of  the  oxide,  more  or  less  decomposed,  in  atmospheric  air 
effects  its  re-oxidation  if  the  matter  is  sufficiently  porous. 
When  determining  copper  as  cupric  oxide,  it  is  necessary 
not  to  raise  it  to  a  temperature  at  which  it  might  melt,  or 
even  become  agglomerated.  If  the  copper  is  in  large 
excess,  as  in  preparing  nitrogen  by  passing  air  over  copper 
turnings  heated  in  a  tube,  there  is  formed  merely  cupric 
oxide  if  the  temperature  is  sufficiently  low.  If  the  middle 
of  the  tube  is  heated  more  strongly  there  is  formed  also 
cuprous  oxide.  When  the  oxygen  is  insufficient  in 
quantity  to  saturate  all  the  copper  we  never  obtain  an  inti¬ 
mate  mixture  of  the  two  oxides  without  fusion.  On  cooling 
slowly  the  red  and  the  black  oxides  are  found  distinctly 
separated. 

Rapid  Preparation  of  Standard  Solutions  of  Carbon 
Disulphide. — Ach.  Livache. — The  author  takes  a  solution 
of  soap,  with  which  he  incorporates  a  certain  quantity  of 
petroleum.  In  this  he  can  dissolve,  on  stirring,  more 
than  200  grms.  disulphide  of  carbon  per  litre  for  150  grms. 
of  soap.  This  solution,  on  adding  water,  remains  perfectly 
limpid,  the  disulphide  of  carbon  not  separating  out. 

Certain  Reactions  of  Chloro-chrotnic  Acid. — M. 
Quantin. — Carbon  monoxide  acting  alone  upon  chloro- 
chromic  acid  transforms  it  into  green  chromium  sesqui- 
chloride  and  violet  sesquichloride.  The  simultaneous  re¬ 
action  of  carbon  monoxide  and  an  excess  of  chlorine  trans¬ 
forms  the  chromium  oxychloride  into  sesquichloride. 

Analysis  of  the  Apatite  of  Logrozan. — A.  Vivier.— 
This  mineral  contains  41-02  per  cent  of  phosphoric  acid 
combined  with  lime,  besides  4-46  per  cent  of  aluminium 
and  glucinum  phosphates.  The  calcium  fluoride  is  5-23 
per  cent. 

Combination-heat  ol  Compounds  of  Hydrogen  and 
Oxygen.— A.  Boillot. — Of  the  number  of  calories  obtained 
on  the  combination  of  hydrogen  and  oxygen  gases  to  form 
water,  two-thirds  are  furnished  by  the  foimer  of  these  gases 
and  one-third  by  the  latter.  The  water  formed  does  not 
absorb  any  latent  heat.  For  9  grms.  of  water  formed  the 
grm.  of  hydrogen  liberates  23  cal.,  and  the  8  grms.  oxygen 
11-5  cal.  In  the  formation  of  oxygenated  water  each  of 
the  component  gases  liberates  the  same  number  of 
calories,  i.e.,  for  17  grms.  of  oxygenated  water  formed, 
the  grm.  of  hydrogen  gives  ii-85  cal.,  and  the  16  grms.  of 
oxygen  also  11-85  cal.  The  latent  heat  of  this  quantity  of 
oxygenated  water  is  22-3  cal.,  of  which  the  half  comes 
from  each  of  the  elements.  The  author  deduces  from  his 
investigations  the  density  of  liquid  oxygen  as  =  o'888. 
M.  Wrcblewski  found  this  density  as  intermediate  between 
O'Sg  and  o-go.  M.  Gerardin  addresses  a  note  on  the  use 
of  hydrosulphurous  acid,  as  a  bleaching  agent.  In  oppo¬ 
sition  to  chlorine  it  acts  by  reduction,  and  is  capable  of 
important  industrial  applications. 
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Universal  Presence  of  Nitrates  in  the  Vegetable 
Kingdom.— M.  Berthelot.— Already  noticed. 

Chemical  Detection  of  Nitric  Acid  and  Nitrates  in 
Vegetable  Tissues. — A.  Arnaud  and  L.  Paul.— Already 
noticed. 

New  Means  of  Detecting  Chlorates  in  Solution.— 
M.  Fourmont. — If  we  treat  a  chlorate  with  copper  turnings 
and  sulphuric  acid,  hydrochloric  acid  escapes  and  there  is 


formed  copper  chloride,  which  tinges  the  solution  green. 
Consequently,  after  having  proved  the  absence  of  the 
acids  which  are  precipitated  by  silver  nitrate,  the  chlorates 
can  be  very  quickly  distinguished  from  the  nitrates.  In 
case  of  a  mixture  of  chlorate  and  nitrate  the  liquid  is 
also  heated  with  copper  turnings  and  sulphuric  acid. 
The  chlorate  is  first  decomposed,  hypochloric  acid 
escapes,  and  the  liquid  turns  green  ;  then  hyponitric  acid 
follows,  and  the  green  colour  is  succeeded  by  the  blue 
characteristic  of  copper.  These  characters  are  easily 
recognised  within  two  minutes’  time.  Wnen  chlorates 
and  chlorides  are  mixed,  after  having  thrown  down  the 
chlorides  with  silver  nitrate  the  chlorate  is  detected  by 
means  of  copper  turnings  and  sulphuric  acid.  When 
chlorides,  chlorates,  and  nitrates  exist  in  mixture,  the: 
chlorides  are  first  removed  with  silver  acetate  and  the: 
other  acids  are  then  detected  as  above  by  means  of  copper 
and  sulphuric  acid. 

Volumetric  Determination  of  Alumina  in  Limes 
and  Cements  — H.  Prunier. — The  author  takes  finely 
powdered  cement  0-428  grm.,  water  and  pure  nitric  acid 
each  2  grms.  He  stirs  up  the  cement  in  the  water  in  a 
tared  flask,  adds  the  acid,  heats  to  render  the  solution  as 
complete  as  possible,  adds  20  grms.  water,  and  colours  the 
liquid  with  ten  drops  of  tropeoline  Oo  (orange  Poirrier, 
No.  4),  He  then  pours  in  by  degrees  strong  ammonia 
until  the  original  red  colour  of  the  mixture  is  reduced  to 
a  faint  rose  tint.  The  decoloration  is  then  completed  by 
adding  by  drops  ammonia  free  from  carbonate  and  diluted 
with  four  times  its  volume  of  water,  until  the  solution  if 
tested  on  a  white  plate  with  orange  No.  4  gives  a  colour¬ 
less  mixture,  or  simply  a  pale  yellow  without  the  mixture 
of  any  reddish  grey  tint.  All  the  free  nitric  acid  is  thus 
saturated.  The  alumina  is  then  precipitated  by  an  excess 
of  standard  alkali,  say  10  or  15  c  c.  of  semi-normal 
ammonia.  Water  is  added  to  make  up  a  total  weight  of 
50  grms.  and  the  whole  is  mixed  up  and  filtered.  Two 
c.c.  of  the  filtrate  (  =  0-1712  grm.  cement)  are  taken, 
coloured  with  3  or  4  drops  tincture  oflitmus,  and  the  excess 
of  alkali  is  titrated  with  decinormal  nitric  acid  until  it 
turns  to  the  red  shade  of  an  onion  skin.  The  volume  of 
semi-normal  ammonia  (4  or  6  c.c.)  contained  in  the  20  c.c. 
of  the  filtrate  corresponding  to  20  or  30  per  cent  of  alumina, 
each  c.c.  of  deci-normal  acid  employed  would  indicate  r 
per  cent  of  alumina  if  no  iron  was  present.  But  as  cements 
always  contain  more  or  less  iron,  to  find  the  ex-ict  pro¬ 
portion  of  alumina  it  is  necessary  to  deduct  Fe203  from 
the  gross  sum  of  Al203  +  Fe203,  as  shown  by  the  above 
alkalimetrical  determination.  This  result  is  obtained  by 
determining  previously  the  percentage  of  Fe203  by  means 
of  potassium  '  permanganate,  basing  upon  the  fact  that  1 
per  cent  of  Fe203  =  o'642  c.c.  decinormal  acid. 

Crystalline  Colchicine. — A.  Houde. — Colchicine  crys¬ 
tallises  in  prisms  which  turn  litmus-paper  slightly  blue. 
It  is  very  slightly  soluble  in  water,  ether,  and  glycerin, 
but  dissolves  in  all  proportions  in  alcohol,  chloroform,  and 
benzol. 

Colchicine.— M.  Zeisel. — From  the  Comfites  Rendus. 

Synthesis  of  Xanthine. — M.  Armand  Gautier. — 
Already  noticed. 

The  Elixir  of  Pepsine. — P.  Vigier. — A  purely  phar¬ 
maceutical  paper. 

Detection  of  Albuminose  or  Peptone  in  Urine. — 
C.  Mehu. — The  author  makes  use  of  an  acetic  solution  of 
potassium-mercuric  iodine. 

Detection  of  Starch  in  Gluten  Bread. — A.  Mallat. — 
The  author  concludes  that  the  only  exat  method  is  the 
determination  of  the  nitrogen  in  a  given  weight  of  the 
bread  by  the  soda-lime  process. 

The  Composition  of  Cork. — Ch.  Kugler. — The 
characteristic  component  of  cork  is  suberine,  a  true  fat, 
saponifiable  by  alkalies  and  oxidisable  by  nitric  acid,  which 
converts  it  into  a  mixture  of  suberic  and  ceric  acids. 
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Suberine  is  composed  of  the  mixed  glycerides  of  phellonic 
and  stearic  acids. 

September,  1884. 

The  Preparation  of  Hydrated  Chromic  Acid  and 
on  Certain  Novel  Properties  of  Chromic  Anhydride. 

M.  H.  Moissan. — The  author  fuses  the  chromic  acid  of 
commerce  in  a  platinum  capsule  at  a  very  gentle  heat, 
when,  with  care,  the  greater  part  of  the  sulphuric  acid 
present  is  volatilised.  The  contents  of  the  vessel  are 
then  poured  into  a  flat  porcelain  capsule.  The  sulphuric 
acid,  which  is  much  the  more  liquid,  flows  out  first.  The 
chromic  acid  solidifies  quickly  in  little  red  rods,  which 
are  broken  up  rapidly,  selecting  such  as  have  not  been 
touched  by  the  sulphuric  acid  and  preserved  in  dry  bottles. 
Chromic  anhydride  rapidly  absorbs  hydrochloric  acid  gas, 
giving  off  red  fumes  and  condensing  to  chlorochromie  acid. 
Hydrobromic  and  hydriodic  acids  do  not,  under  similar 
circumstances,  form  analogous  compounds. 

Poisoning  by  Nicotine. — Dr.  Rabot. — An  account  of 
a  poisoning  case  and  of  the  autopsy,  &c. 

The  Falsification  of  Pepper  by  Means  of  Olive 
Kernels.  Et  Landrin. — Not  capable  of  useful  abstraction. 

A  New  Alcohol  from  Bird-lime.  —  J.  Personne. — 
Already  noticed. 

Odober,  1884. 

Purification  of  Methylic  Alcohol.— MM.  J.  Reg- 
nauld  and  Villejean. — In  the  alcohol  regenerated  from 
methyl-oxalic  acid  the  authors  dissolve  about  10  per  cent 
of  iodine.  To  this  liquid  they  add,  little  by  little,  an 
aqueous  solution  of  caustic  soda  in  quantity  sufficient  to 
produce  an  entire  decolouration  and  a  distindb  alkaline 
reaction.  On  being  submitted  to  careful  distillation  this 
mixture  yields  methylic  alcohol  not  convertible  into  iodo¬ 
form,  and  which,  if  redified  over  quick-lime,  has  the  sp. 
gr.  o‘8io  at  +150. 

Wood  Oil  of  Cochin  China. — J.  Leon  Soubeiran. — A 
pharmaceutical  paper. 

Purification  of  Arseniferous  Zinc.— L.  L’Hote.— 
Already  inserted. 

A  Process  for  Determining  the  Specific  Gravity  of 
Porous  Bodies. — G.  Fleury. — This  memoir  cannot  be 
^intelligibly  reproduced  without  the  accompanying  illustra- 

The  Kola  Nut. — M.  Natton. — A  pharmaceutical 
paper. 

Determination  of  Silver  and  Copperin  one  and  the 
same  Solution.  J.  Quessaud. — The  author  standardises 
his  solutions  with  a  liquid  (normal  solution)  containing 
silver  and  copper  in  known  proportions,  and  then  repeats 
the  same  operation  upon  an  equal  volume  of  an  unknown 
solution.  Three  solutions  are  necessary  : — (1.)  A  normal 
solution  composed  of  1  grm.  of  pure  silver  and  o'io  grm. 
of  pure  copper  to  400  c.c.  of  distilled  water,  of  which 
40  c.c.  are  taken.  The  solution  is  made  with  3  grms. 
pure  nitric  acid  and  1  grm.  distilled  water.  It  is  evapo¬ 
rated  to  dryness  on  the  water-bath,  and  re-dissolved  in 
distilled  water.  The  unknown  substance  is  dissolved  in 
the  same  manner.  (2.)  A  solution  of  potassium  ferro- 
cyamde  at  1  per  cent.  (3.)  A  decolourising  solution  com¬ 
posed  of  potassium  sodium  tartrate,  10  grms.;  soap¬ 
boiler  s  lye,  25  grins.  ;  distilled  water  enough  to  make  up 
550  c.c.  (The  soap-boiler’s  lye  is  probably  caustic  soda 
jyeatsp.  gr.  1-310,  but  lyes  o(  different  strength  are  used 
in  different  processses  for  soap  making.)  Ihe  operation 
must  be  conducted  in  a  neutral  or  faintly  acid  liquid, 
since  the  ferrocyanide  does  not  precipitate  copper  from  an 
alkaline  solution,  and  the  decolourising  liquid  is  more  or 
less  neutralised  according  to  the  proportions  of  excess  of 
acid.  In  standardising  the  normal  solution  the  author 
takes  40  c.c.  (representing  o-io  grm.  of  silver  and 
o  01  grtn.  °f  copper).  The  solution  of  ferrocyanide  is  run 
into  the  metallic  solution  drop  by  drop  from  a  burette 


graduated  into  tenths  of  a  c.c.,  with  constant  stirring 
until  the  last  drop  produces  a  faint,  permanent,  flesh- 
coloured  tint.  Ihe  number  of  degrees  necessary  to  pro¬ 
duce  this  result  for  o-io  grm.  silver  is  noted  as  the 
standard  of  the  silver.  For  copper  we  continue  to 
add  the  same  solution  of  ferrocyanide  until,  by  an  excess 
of  the  reagent  which  dissolves  the  last  traces  of  copper 
ferrocyanide,  the  liquid  has  a  reddish  colour  after  the  pre¬ 
cipitate  has  subsided.  When  this  result  is  obtained  the 
alkaline  solution  of  tartrate  (decolourising  solution)  is 
added  drop  by  drop  from  a  burette  graduated  into  tenths 
of  a  c.c.  until  this  red  colour  has  disappeared,  and  a  bluish 
white  tint  appears.  We  note  the  number  of  degrees  of 
the  decolourising  solution  necessary  for  transforming  the 
copper  ferrocyanide  formed  in  a  solution  containing 
o  or  grm.  of  copper.  In  operating  upon  an  unknown 
solution  40  c.c.  are  taken  and  treated  precisely  as  above. 

Analysis  of  Blood  which  had  remained  for  some. 
Years  in  a  Cavity  excluded  from  the  Air.— E.  Leidie. 

This  paper  is  chiefly  of  physiological  interest. 

Second  Memoir  on  Flour.—  M.  Balland.— Already 
noticed. 

Detedion  of  Tartaric  Acid  in  Citric  Acid.— Vulpius 
dissolves  0-5  grm.  of  the  sample  in  question  in  xo  grms.  of 
distilled  water,  and  adds  5  drops  of  the  solution  drop  by  drop 
t0  I5  grms.  of  lime  water.  If  the  citric  acid  contains 
mere  traces  of  tartaric  acid,  in  a  few  moments  there  is 
produced  a  distind  turbidity,  which  increases  on  adding 
moie  of  the  acid  solution  and  stirring.  In  this  manner 
I  per  cent,  of  tartaric  acid  can  be  deteded.  M.  Push 
puts  1  grm.  of  the  sample,  ground  up,  in  a  dry  test-tube 
along  with  10  grms.  pure  colourless  sulphuric  acid,  and 
suspends  the  tube  in  a  beaker  containing  water  which  is 
kept  at  a  temperature  close  upon  boiling.  If  the  citric 
acid  is  pure  the  liquid  takes  and  retains  a  lemon-yellow 
colour.  But  if  only  J  per  cent,  of  tartaric  acid  is  present 
the  mixture  becomes  brown  in  twenty-five  to  thirty 
minutes. 


Moniteur  Scientifique,  Quesneville. 

Vol.  xiv.,  November,  1884. 

Address  delivered  before  the  Chemical  Sedlion  of 
the  British  Association.— Prof.  H.  Roscoe.— Already 
inserted. 

Review  of  Foreign  Researches  in  Organic  Che¬ 
mistry. — G.  de  Bechi. — This  “review”  consists  of  ex- 
trads  from  the  Bevichte  dey  Dcutsch.  (Shew.  Gcsell.  and 
Liebig's  Annnlcn. 

Industrial  Review  and  Patents.— Brief  notices  of 
patents  for  the  manufadure  of  metallic  nickel  and  cobalt, 
of  aluminium,  of  solidified  mineral  acids,  of  soluble  glass  ; 
for  the  purification  of  alcohol,  and  for  improvements  in 
the  manutadure  of  sugar. 

Patents  concerning  Colouring  Matters.— These 
consist  of  a  process  for  the  preparation  of  double  com¬ 
pounds  of  the  azo  colours  with  the  bisulphites,  and  a  pro¬ 
cess  for  the  separation  of  the  azo  colours  formed  by  the 
combination  oi  the  diazo  derivatives  of  the  /3-naphthyl- 
amine-mono -sulphonic  acids  with  the  a-naphthol-mono- 
sulphonic  acids. 

Patents  in  the  Chemical  Arts  taken  out  in  France 
in  1884.— A  classified  patent  list  for  the  month  of 
September  last. 

Seledion  of  Patents  obtained  in  France,  1884,  ie- 
lating  to  the  Chemical  Arts. — This  list  refers  also  to 
the  month  of  September  last. 

The  Solutions  of  Cupro-ammonium  and  their 
Applications.— Dr.  C.  R.  Alder  Wright,  F.R.S.— From 
a  well-known  English  source. 

Degeneration  of  Yeast  and  the  Means  for  making 
it  Disappear.  J,  C.  Jacobsen. — Not  adapted  for  abridg¬ 
ment.  6 
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Critical  Study  on  the  Analysis  of  Superphos-  1 
phates. —  N.  Grignon.  —  In  this  memoir  the  author] 
discusses  principally  the  methods  for  the  determination  of 
reverted  phosphates. 

Industrial  Society  of  Mulhouse:  Session  of  the 
Chemical  Committee,  September  10,  1884.— The  Secre¬ 
tary  read  certain  letters  from  G.  Witz,  of  Rouen,  con¬ 
cerning  the  adtion  of  gaseous  chlorine  upon  colouring 
matters  or  alkaloids  in  presence  of  soda.  A  yellow 
primed  discharge  with  chromate  of  lead  succeeded  per- 
fedtly  on  blues  and  reds  in  seventeen  seconds  in  chlorine 
previously  mixed  with  air.  White  discharges  required 
further  purification.  With  aniline  hydrochlorate  the 
following  faffs  were  noted  : — First,  the  instantaneous  and 
successive  production  of  reddish  colours,  turning  to  violet, 
blue,  and  green,  more  or  less  soluble,  then  blacks  passing 
gradually  through  all  the  known  phases,  including  an  un- 
greenable  black,  and  lastly  a  permanent  orange  or  Bismarck 
brown.  The  whole  of  these  change;  does  not  require 
more  than  one  or  two  minutes.  The  simple  aqueous 
solution  of  aniline  hydrochlorate  gives  absolutely  distinff 
and  different  results  according  to  its  concentration,  as 
soon  as  it  is  introduced  into  chlorine  gas.  Up  to 
130  grms.  per  litre  we  obtain  an  insoluble  bright  rosy 
chamois  (which  ultimately  turns  brown  when  dry)  ;  whilst 
with  150  grms.  or  upwards  of  the  same  salt  there  are  ob¬ 
tained  blacks  with  a  narrow  orange  margin.  M. 
Schmid  has  succeeded  in  effedling  a  discharge  on  the 
chrome  mordant  described  by  H.  Kceohlin  at  the  last 
meeting.  It  is  merely  necessary  to  print  potassium  ferri- 
cyanide  and  to  pass  the  pieces  into  caustic  soda,  when 
the  chromic  oxide  is  converted  into  sodium  chromate. 
By  steaming,  the  same  end  may  be  gained  by  printing  a 
mixture  of  ferricyanide  and  of  an  alkaline  carbonate. 

Phenic  Acids  of  Commerce. — 0.  Castelhaz. — The 
author  endeavours  to  distinguish  “  crude  carbolic  ”  acid 
from  the  varying  grades  ot  “liquid  carbolic”  acid,  and 
gives  processes  for  their  commercial  analysis. 

The  Iridium  Industry. — A  notice  of  the  improve¬ 
ments  introduced  by  Mr.  John  Holland,  of  Cincinnati. 

Antipyrine,  a  New  Febrifuge.- — An  account  of  another 
attempt  to  supersede  quinine. 

Vermilion  and  its  Manufacture  in  China. — From 
the  Chemical  News. 

A  New  Antiseptic,  Aseptol. — E.  Transer.  — The 
scientific  name  of  this  compound  is  orthoxy-phenyl-sul - 
phurous  acid.  It  is  an  acid  phenol,  capable  of  neutralising 
ammoniacal  bases.  It  is  said  to  be  preferable  as  an  anti¬ 
septic  to  phenol,  having  the  advantage  of  not  being 
poisonous. 

Certain  Processes  for  the  Analysis  of  Water. — A 
notice  of  a  work  by  M.  Roques,  in  which  the  method  of 
Wanklyn,  Chapman,  and  Smith  is  recommended. 


Bulletin  de  la  Societe  d’ Encouragement  pour  V Industrie 
Nationale.  3rd  Sene.  Tome  xi.,  August,  1884. 

Manufacture  of  Aluminium. — Mr.  James  Weldon. — 
This  memoir  appeared  in  the  Journal  of  the  Society  of 
Chemical  Industry  for  September,  1883,  and  has  been  re¬ 
produced  and  commented  upon  in  various  English  papers. 

On  ^Vaseline. — J.  Otto. — Taken  from  the  Moniteur 
Scientifique  Quesneville  for  April,  1883." 

Utilisation  of  Burnt  Pyrites.— J.  Creutz.— Already 
noticed  under  the' Moniteur  Scientifique,  from  which  it  is 
taken. 


Cosmos  les  Monies. 

No.  5,  October  9,  1884. 

This  number  contains  no  chemical  matter, 


No.  7,  October  25,  1884. 

Determination  of  the  Quantity  of  Organic  Matter 
Contained  in  Water. — M.  Limousin. — The  author 
merely  acidulates  the  water  with  a  trace  of  sulphuric  acid, 
heats  it  to  8o°  or  go0,  and  drops  in  a  solution  of  perman¬ 
ganate  until  a  permanent  rose  colouration  is  obtained.  He 
adds  that  if  the  water  is  very  highly  charged  with  organic 
matter  it  need  not  be  acidified,  unless  alkaline,  or  even 
heated  ! 
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Tome  xix.,  Part  3. 

Filtration  of  Liquids  through  Fibrous  Membranes. 
— J.  C.  Van  Beek. — In  this  long  and  illustrated  paper  the 
author  comes  to  the  conclusion  that  the  changes  observed 
under  the  influence  of  presure  of  the  duration  of  the  ex¬ 
periments  in  the  filtration  of  water  and  of  matters  in 
solution  or  in  a  very  fine  state  of  division  through  fibrous 
membranes  must  be  ascribed  to  changes  in  the  reciprocal 
distance  of  the  fibres  constituting  the  membrane. 
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ON  THE 

TEACHING  OF  NATURAL  SCIENCE  AS  A  PART 
OF  THE  ORDINARY  SCHOOL  COURSE, 

AND  ON  THE 

Method  of  Teaching  Chemistry  in  the  Introductory 
Course  in  Science  Classes,  Schools, 
and  Colleges.* 

By  HENRY  E.  ARMSTRONG,  Ph.D.,  F.R.S.,  Sec.C.S., 
Professor  of  Chemistry  in  the  Finsbury  Technical  College. 


However  fully  it  may  be  admitted  by  the  few  that  it  is 
important,  nay  essential,  that  all  members  of  the  com¬ 
munity,  whatever  their  station  or  occupation,  should 
during  their  school  career  receive  some  instruction  in  the 
elements  of  Natural  Science,  the  general  public  have  not 
as  yet  had  brought  home  to  them  with  sufficient  clearness 
that  just  as  a  knowledge  of  foreign  language  is  essential 
to  all  who  are  brought  into  intercourse  with  foreigners,  so 
in  like  manner  is  a  correct  knowledge  of  the  elements  of 
natural  science  of  direct  practical  value  to  all  in  their 
daily  intercourse  with  Nature,  apart  from  the  pleasure 
which  such  knowledge  affords.  In  fact,  judged  from  a 
purely  utilitarian  standpoint,  the  advantages  to  be  derived 
from  even  the  most  elementary  acquaintance  with  what 
may  be  termed  the  science  of  daily  life  are  so  manifold 
that  if  once  understood  by  the  public,  the  claims  of  science 
to  a  place  in  the  ordinary  school  course  must  meet  with 
universal  recognition.  To  quote  Huxleyt  :  “Knowledge 
of  Nature  is  the  guide  of  practical  conduct  .  .  .  any  one 
who  tries  to  live  upon  the  face  of  this  earth  without 
attention  to  the  laws  of  Nature  will  live  there  for  but  a 
very  short  time,  most  of  which  will  be  passed  in  exceed¬ 
ing  discomfort :  a  peculiarity  of  natural  laws,  as  distin¬ 
guished  from  those  of  human  enactment,  being  that  they 
take  effedt  without  summons  or  prosecution.  In  fact, 
nobody  could  live  for  half  a  day  unless  he  attended  to  some 
of  the  laws  of  nature ;  and  thousands  of  us  are  dying 
daily,  or  living  miserably,  because  men  have  not  yet  been 
sufficiently  zealous  to  learn  the  code  of  Nature.” 

But  it  is  also  and  mainly  on  other  and  far  higher  grounds 
that  we  should  advocate  universal  practical  teaching  of  the 
elements  of  natural,  and  more  particblarly  of  so-called 
physical,  science  :  viz.,  that  it  tends  to  develop  a  side  of 
the  human  intellect  which,  I  believe,  I  am  justified  in 
saying  is  left  uncultivated  even  after  the  most  careful 
mathematical  and  literary  training  :  the  faculty  of  observ¬ 
ing  and  of  reasoning  from  observation  and  experiment. 
It  is  entirely  from  this  latter  point  of  view  that  I  shall 
venture  to  propound  a  scheme  for  teaching  the  elements 
of  that  branch  of  physical  science  with  which  I  am  most 
intimately  acquainted. 

This  Exhibition  affords  some  few  noteworthy  illustra¬ 
tions  of  the  way  in  which  the  importance  of  teaching  the 
elements  of  natural  science  has  received  practical  recog¬ 
nition  in  our  schools.  Thus  we  have  indications  of  the 
work  being  done  by  the  Birmingham  School  Board  ;  the 
London  School  Board  call  attention  to  their  system  of 
training  pupil-teachers  in  science ;  Mr.  Robins  shows 
plans  of  one  of  the  best,  if  not  the  best,  equipped  school 
chemical  laboratory — that  of  the  Manchester  Grammar 

*  International  Health  Exhibition,  London,  1884.  Conference  on 
Tuesday,  Augusts,  1884. 

+  T  his  writer’s  “  Introductory  ”  to  Macmillan’s  Science  Primers, 
and  his  “  Physiography  :  an  Introduction  to  the  Study  of  Nature,” 
should  be  studied  by  all  who  wish  to  know  what  science  js  and  how  it 
Should  be  taught, 


School.  Also,  it  is  well  known  that  at  many  of  the  larger 
schools,  such  as  Clifton  College,  Eton,  Harrow,  Rugby, 
St.  Paul’s,  Giggleswick,  and  the  North  London  Collegiate 
School  for  Girls,  ample  provision  is  made  for  teaching  one 
or  more  branches  of  natural  seience;  and  not  a  few  other 
examples  might  be  quoted.  But  in  how  large  a  propor¬ 
tion  of  the  schools  throughout  the  country  is  such  training 
neglected  ?  and  there  is  much  cause  for  complaint  in  the 
fact  that  in  those  schools  in  which  science  is  taught,  it  is 
after  all  in  most  cases  but  a  kind  of  “  refuge  °for  the 
destitute,”  only  those  who  have  failed  on  the  classical 
side  and  those  judged  to  be  inferior  in  intellect  being 
turnedoverto  the  so-called  modern  side.  This  is  probably 
due  to  a  variety  of  causes:  to  the  ignorance  already 
referred  to  of  the  public  of  the  importance  and  value  of 
such  training,  or  it  would  be  demanded  of  the  schools  ;  to 
the  ignorance  of  even  the  barest  elements  of  science  of 
the  majority  of  teachers  in  charge  of  schools  ;  to  the  want 
of  good  science  teachers  and  of  suitable  books;  to  the 
supposed  expense  of  teaching  science  ;  and  lastly — and  I 
believe  this  to  be  the  most  important  of  all  the  causes 
which  operate  against  the  teaching  of  science---to  the 
imperfection  of  our  method  of  teaching;  there  can  be 
little  doubt,  in  fact,  that  the  majority  of  teachers  of  the 
generally  recognised  subjects  who  have  themselves  no 
scientific  knowledge  see  clearly  enough  that  very  little 
good  comes  of  teaching  science  in  the  manner  in  which  it 
is  commonly  taught  in  schools. 

The  great  objection  to  the  method  at  present  in  vogue 
appears  to  me  to  be  that  it  is  practically  the  same  whether 
science  is  taught  as  a  part  of  the  general  school  course,  or 
whether  it  is  taught  professionally  :  in  other  words,  a  lad 
studies  chemistry,  for  example,  at  school  in  just  the  same 
way  as  at  a  science  college,  the  only  difference  being  that 
he  does  not  carry  his  studies  so  far  at  school  as  at  college. 
This,  I  believe,  is  the  primary  fault  in  our  present  system. 
In  my  opinion,  no  single  branch  of  natural  science  should 
be  selected  to  be  taught  as  part  of  the  ordinary  school 
course,  but  the  instruction  should  comprise  the  elements 
of  what  I  have  already  spoken  of  as  the  science  of  daily 
life,  and  should  include  astronomy,  botany,  chemistry, 
geology,  mechanics,  physics,  physiology,  and  zoology — the 
olla  podrida  comprehended  by  Huxley  under  physiography, 
but  which  is  perhaps  more  happily  expressed  &in  the 
German  word  Naturkunde— in  so  far  as  is  essential  to  the 
understanding  of  the  ordinary  operations  and  objects  of 
Nature,  the  teaching  from  beginning  to  end  being  of  as 
practical  a  character  as  possible,  and  of  such  a  kind  as  to 
cultivate  the  intelligence  and  develop  the  faculties  of 
observing,  comparing,  and  reasoning  from  observation  ; 
and  the  more  technical  the  course  the  better.  The  order- 
in  which  these  subjects  should  be  introduced  is  matter 
for  discussion  ;  personally,  I  should  prefer  to  begin  with 
botany,  and  to  introduce  as  soon  as  possible  the  various 
branches  of  science  in  no  particular  order,  but  that  best 
suited  to  the  understanding  of  the  various  objects  or 
phenomena  to  which  the  teaching  for  the  time  being  had 
reference.  The  extent  to  which  instruction  of  this  kind  is 
given  must  entirely  depend  on  the  class  of  scholars. 

There  are  few  teachers  capable  of  giving  such  instruc¬ 
tion,  and  fewer  books  of  a  character  suited  to  ordinary 
requirements.  The  development  of  such  a  system  will, 
in  fact,  require  the  earnest  co-operation  of  a  number  of 
specialists ;  but  apart  from  the  difficulty  of  securing 
efficient  co-operation,  there  is  no  reason  why  some  such 
scheme  should  not  be  elaborated  at  no  distant  date.  If 
adtion  is  to  be  taken,  however,  there  must  be  no  delay,  or 
the  opportunity  will  be  lost.  I  trust  that  this  meeting 
will  be  prepared  to  give  much  attention  to  this  questionl 
and  that  it  may  be  possible  to  continue  the  discus-don  on 
other  platforms,  as  it  is  fundamentally  important  and 
deserving  of  the  most  serious  consideration  of  educa¬ 
tionalists.  No  doubt  it  will  be  said  that  the  objedt  of 
introducing  the  teaching  of  science  into  the  school  course 
I  is  to  afford  mental  training  of  a  particular  character,  not 
the  inculcation  of  useful  knowledge,  and  that  this  end  can 
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be  secured  by  teaching  well  some  one  branch  of  science. 
Admitting  that  this  has  been  the  case,  however,  there  is 
no  reason  why  it  should  be  in  the  future  :  if  while  develop¬ 
ing  the  intellect  it  be  possible — and  it  certainly  is — to 
impart  much  valuable  information  ;  and  if — as  it  certainly 
is — the  teaching  be  rendered  easier  and  more  attractive 
because  it  has  diredt  reference  to  the  familiar  objects  and 
operations  of  Nature.  We  cannot,  indeed,  any  longer 
afford  to  grow  up  ignorant  of  all  that  is  going  on  around 
11s,  and  without  learning  to  use  our  eyes  and  our  reason¬ 
ing  powers ;  we  cannot  afford  to  be  unacquainted  with 
the  fundamental  laws  of  health ;  but  we  must  ever  re¬ 
member  “that  knowledge  of  Nature  is  the  guide  of 
practical  conduct,”  and  no  effort  must  be  spared  to 
render  our  system  of  education  an  effectual  preparation 
and  truly  adapted  to  the  exigencies  of  practical  life.  The 
female  educators  appear  already  to  have  grasped  the 
importance  of  such  teaching,  and  under  the  guise  of 
domestic  economy  much  that  I  advocate  is  being  taught 
in  girls’  schools  ;  it  is  to  be  hoped  that  ere  long  something 
akin  to  the  domestic  economy  course  in  girls’  schools 
will  find  a  place  in  boys’  schools. 

To  pass  now  to  the  consideration  of  the  mode  of  teach¬ 
ing  my  own  special  subject  in  science  classes,  such  as 
those  held  under  the  auspices  of  the  Science  and  Art 
Department,  and  in  the  introductory  course  for  students 
in  science  schools  and  colleges  generally.  To  deal  first 
with  the  former.  Inspection  of  the  syllabus  for  the 
elementary  stage,  together  with  the  study  of  the  examina¬ 
tion  papers  of  the  past  few  years,  will  show  that  the 
student  is  mainly  required  to  have  an  elementary  know¬ 
ledge  of  the  methods  of  preparing,  and  of  the  properties 
of  the  commoner  non-metallic  elements  and  their  chief 
compounds.  There  is  thus  practically  no  distinction  to 
be  drawn  between  the  knowledge  required  of  students 
under  the  Science  and  Art  Department,  and  of  those  who 
are  making  the  study  of  chemistry  the  business  of  their 
lives.  But  surely  it  is  not  the  function  of  the  Science 
and  Art  Department  to  train  up  chemists,  and  I  am  satis¬ 
fied  that  it  is  neither  their  desire  nor  their  intention  to  do 
so  ;  their  object  undoubtedly  is  to  encourage  the  teaching 
of  chemistry  as  a  means  of  cultivating  certain  faculties, 
and  in  order  that  the  fundamental  laws  of  chemistry  may 
be  understood  and  their  commoner  applications  realised. 
It  is  not  difficult  to  understand  how  the  system  has 
grown  up  and  why  it  is  maintained;  I  do  not  believe  it  is 
because  the  Department  consider  it  a  satisfactory  one ; 
but  they  know  full  well  that  a  better  system  is  not  yet 
developed  and  that  it  would  be  unwise  to  legislate  far  in 
advance  of  the  intelligence  and  powers  of  the  majority  of 
the  teachers.  With  all  deference,  however,  I  venture  to 
add  that  the  programme  has  been  drawn  up  too  much 
from  the  point  of  view  of  the  specialist,  and  that  too  little 
attention  has  been  devoted  to  it  from  the  point  of  view  of 
the  educationalist.  The  course  I  am  inclined  to  advocate 
would  be  of  a  more  directly  useful  character.  There  is 
no  reason  why  in  the  beginning  attention  should  be  con¬ 
fined  to  the  non-metals,  especially  when  certain  of  the 
metals  enter  so  largely  into  daily  use;  and  provided  that 
it  involve  no  sacrifice  of  the  opportunities  of  developing 
the  faculties  which  it  is  our  special  object  to  cultivate  by 
the  study  of  chemistry,  there  is  no  reason  against,  but 
every  reason  for,  selecting  subjects  of  every  day  impor¬ 
tance  rather  than  such  as  are  altogether  outside  our 
ordinary  experience,  such,  for  example,  as  the  oxides  of 
nitrogen :  even  chlorine,  except  in  relation  to  common 
salt,  might  be  omitted  from  special  study.  The  presumed 
distindion  between  so-called  inorganic  and  organic 
chemistry  should  be  altogether  put  aside  and  forgotten, 
and  the  elements  of  the  chemistry  of  the  carbon  com¬ 
pounds  introduced  at  a  very  early  stage  in  order  that  the 
phenomena  of  animal  and  plant  life  might  come  under 
consideration.  To  give  the  barest  possible  outline  of  a 
programme,  I  would  include  such  subjects  as  the  follow¬ 
ing  in  the  syllabus  : —  , 

'J'he  chemistry  of  air/  of  water,  and  of  combustion. 


The  distinction  between  elements  and  compounds.  The 
fundamental  laws  which  regulate  the  formation  of  com¬ 
pounds  and  the  chemical  action  of  bodies  upon  one 
another  [i  e.,  the  nature  of  so-called  chemical  change). 
The  chemical  properties  of  the  metals  in  ordinary  use, 
with  special  reference  to  their  uses  and  the  action  upon 
them  of  air,  water,  &c.  The  composition  of  natural  waters. 
The  distinction  between  fats,  carbohydrates,  and  albumin¬ 
ous  substances  in  so  far  as  is  essential  to  the  understand¬ 
ing  of  the  relative  values  of  different  foods  and  respiration 
and  growth  in  animals  and  plants  (outlines  of  the 
chemistry  of  animal  and  plant  life,  in  fact) ;  the  nature 
of  the  processes  of  fermentation,  putrefaction,  and  decay. 

The  instruction  in  these  subjects  should  in  all  cases  be 
imparted  by  means  of  object  lessons  and  tutorial  classes  ; 
lectures  pure  and  simple  should,  as  far  as  possible,  be 
avoided.  The  students  should  by  themselves  go  through 
a  number  of  practical  exercises  on  the  various  subjects. 
I  would  abolish  the  teaching  of  tables  for  the  detection  of 
simple  salts,  the  teaching  of  analysis,  as  at  present  con¬ 
ducted,  being,  I  believe,  in  most  cases,  of  very  little  if  any 
use  except  as  enabling  teachers  to  earn  grants. 

In  schools  and  colleges  in  which  chemistry  is  taught 
as  a  science,  and  ostensibly  with  the  object  of  training 
young  people  to  be  chemists,  it  is  the  almost  invariable 
practice  that  the  student  first  devotes  more  or  less  time  to 
the  preparation  of  the  commoner  gases,  and  then  pro¬ 
ceeds  to  study  qualitative  analysis  ;  quantitative  deter¬ 
minations  are  made  only  during  the  later  period  of  the 
course.  I  believe  that  the  system  has  two  great  faults  : 
it  is  too  mechanical,  and  does  not  sufficiently  develop  the 
faculty  of  reasoning  from  observation  ;  and  actual  prac¬ 
tice  in  measurement  is  introduced  far  too  late  in  the 
course.  It  is  of  great  importance  that  the  meaning  of  the 
terms  equivalent,  atomic  weight,  molecular  weight,  should 
be  thoroughly  grasped  at  an  early  stage,  but  according  to 
my  experience  this  is  very  rarely  the  case  ;  there  is  no 
such  difficulty,  however,  if  the  beginner  is  taught  to 
make  a  few  determinations  himself  of  equivalents,  &c.,  as 
he  very  well  may  be.  It  is  not  necessary  here  to  enter 
into  a  more  detailed  criticism,  but  I  propose  instead  to 
give  a  brief  description  of  a  modification  of  the  existing 
system  which  in  my  hands,  in  the  course  of  about  four 
years’  experience,  has  furnished  most  encouraging  results, 
and  which  I  venture  to  think  is  worthy  of  an  extended 
trial. 

Instead  of  merely  preparing  a  variety  of  gases,  the 
student  is  required  to  solve  a  number  of  problems 
experimentally:  to  determine,  for  example,  the  composi¬ 
tion  of  air  and  of  water;  and  the  idea  of  measurement  is 
introduced  from  the  very  beginning,  as  the  determination 
is  made  quantitatively  as  well  as  qualitatively.  Each 
student  receives  a  paper  of  instructions — two  of  which 
are  printed  as  an  appendix  to  this  paper — which  are 
advisedly  made  as  bare  as  possible  so  as  to  lead  him  to 
find  out  for  himself,  or  enquire,  how  to  set  to  work  ;  and 
he  is  particularly  directed  that,  having  made  an  experi¬ 
ment,  he  is  to  enter  in  his  notebook  an  account  of  what 
he  has  done  and  of  the  result,  and  that  he  is  then  and 
there  to  ask  himself  what  bearing  the  result  has  upon  the 
particular  problem  under  consideration,  and  having  done 
so,  he  is  to  write  down  his  conclusion.  He  is  thus  at 
once  led  to  consider  what  each  experiment  teaches ;  in 
other  words,  to  reason  from  observation.  Apart  from  the 
mental  exercise  which  this  system  affords,  if  the  writing 
out  of  the  notes  be  properly  supervised,  the  literary  exer¬ 
cise  which  it  also  affords  is  of  no  mean  value. 

In  illustration,  I  may  here  very  briefly  describe  the 
manner  of  working  out  the  second  problem  in  the  course. 
The  problem  being:  To  determine  the  composition  of 
water,  the  student  receives  the  instruction  :  1.  Pass  steam 
over  red-hot  iron  brads,  collect  the  escaping  gas,  and 
apply  a  light  to  it.  (N.B.  The  gas  thus  produced  is  called 
hydrogen).  He  is  provided  with  a  very  simple  apparatus, 
consisting  of  a  small  glass  flask  containing  water,  joined 
by  a  narrow  bent  glass  tube  to  an  iron  tube  (about  g 
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inches  long  and  £  to  f  inch  wide)  in  which  the  brads  are 
placed,  a  long  glass  tube  suitably  bent  for  the  delivery  of 
the  gas  being  attached  to  the  other  end  of  the  iron  tube. 
Plaster-of-Paris  is  used  instead  of  corks  to  make  the  con¬ 
nections  with  the  iron  tube.  The  iron  tube  is  supported 
over  a  burner,  and  heated  to  redness ;  the  water  in  the 
flask  is  then  heated  to  boiling,  and  the  steam  thus 
generated  is  passed  over  the  brads;  the  escaping  gas  is 
collected  over  water  in  the  usual  manner.  Having  made 
this  experiment,  and  observed  that  on  passing  steam  over 
red-hot  iron  the  gas  hydrogen  is  produced, the  student 
proceeds  to  consider  the  bearing  of  this  observation.  The 
hydrogen  must  obviously  be  derived  either  from  the  water 
or  from  the  iron,  if  not  from  both.  Those  who  already 
know  that  iron  is  iron,  so  to  speak,  at  once  infer  that  the 
hydrogen  is  derived  from  the  water :  it  is,  however, 
pointed  out  that  even  if  it  be  known  that  iron  is  a  simple 
substance,  this  observation  taken  alone  does  not  prove 
that  hydrogen  is  contained  in  water. 

2.  The  student  next  learns  to  prepare  hydrogen  by  the 
ordinary  method  of  dissolving  zinc  in  diluted  sulphuric 
acid,  and  makes  a  few  simple  experiments  whereby  he 
becomes  acquainted  with  the  chief  properties  of  the  gas. 

3.  Having  done  this,  he  is  instructed  “  to  burn  dry 
hydrogen  at  a  glass  jet  underneath  a  cold  surface  and  to 
collect  and  examine  the  product.”  The  product  is  easily 
recognised  as  water,  and  the  immediate  answer  to  the 
question,  “What  does  this  observation  teach  ?”  is,  that 
since  iron  is  absent,  taken  in  conjunction  with  experiment 
1,  the  production  of  water  on  burning  hydrogen  in  air,  the 
composition  of  which  has  already  been  determined,  is  an 
absolute  demonstration  that  hydrogen  is  contained  in 
water. 

4.  Having  previously  studied  the  combustion  of  copper, 
iron,  and  phosphorus  in  air,  and  having  learnt  that  when 
these  substances  burn  they  enter  into  combination  with 
the  oxygen  in  air,  the  student  is  also  led  to  infer  from  the 
observation  that  hydrogen  burns  in  air  producing  water, 
that  most  probably  it  combines  with  the  oxygen,  and  that 
water  contains  oxygen  besides  hydrogen.  It  may  be, 
however,  it  is  then  pointed  out,  that  the  hydrogen,  unlike 
the  phosphorus,  &c.,  combines  with  the  nitrogen  instead 
of  with  the  hydrogen,  or  perhaps  with  both.  He  is,  there¬ 
fore,  instructed  to  pass  oxygen  over  heated  copper,  weigh¬ 
ing  the  tube  before  and  after  the  operation,  and  subse¬ 
quently  to  heat  the  “oxide  of  copper”  in  a  current  of 
hydrogen.  He  then  observes  that  water  is  formed,  the 
oxygen  being  removed  from  the  copper:  and  since  nitro¬ 
gen  is  absent,  it  follows  that  water  consists  of  hydrogen 
and  oxygen,  and  of  these  alone. 

5.  By  repeating  this  experiment  so  as  to  ascertain  the 
loss  in  weight  of  the  copper  oxide  tube  and  the  weight  of 
water  produced,  the  data  are  obtained  for  calculating  the 
proportions  in  which  hydrogen  and  oxygen  are  associated 
in  water. 

In  practice,  the  only  serious  difficulty  met  with  has  been 
to  induce  students  to  give  themselves  the  trouble  to  con¬ 
sider  what  information  is  gained  from  a  particular  obser¬ 
vation  ;  to  be  properly  inquisitive,  in  faCt.  I  cannot  think 
that  this  arises,  as  a  rule,  from  mental  incapacity.  When 
we  consider  how  the  child  is  always  putting  questions,  and 
that  nothing  is  more  beautifully  characteristic  of  young 
children  than  the  desire  to  know  the  why  and  wherefore  of 
everything  they  see,  I  fear  there  can  be  little  doubt  that  it 
is  one  of  the  main  results — and  it  is  indeed  a  lamentable 
result — of  our  present  school  system  that  the  natural 
spirit  of  enquiry,  inherent  to  a  greater  or  less  extent  in 
every  member  of  the  community,  should  be  thus  stunted 
in  its  growth,  instead  of  being  carefully  developed  and 
properly  directed. 

Having  in  the  manner  which  I  have  described  studied 
air,  water,  the  gas  given  off  on  heating  common  salt  with 
sulphuric  acid,  and  the  ordinary  phenomena  of  combustion, 
the  student  next  receives  a  paper  with  directions  for  the  | 
comparative  study  of  lead  and  silver  (see  Appendix).  The  | 
experiments  are  chosen  so  as  to  afford  an  insight  into  the 


principles  of  the  methods  ordinarily  employed  in  qualita¬ 
tive  and  quantitative  analyses,  and  the  student  who  has 
conscientiously  performed  all  the  exercises  is  in  a  position 
to  specialise  his  studies  in  whatever  direction  may  be  de¬ 
sirable. 

The  system  I  have  thus  advocated  undoubtedly  involves 
far  more  trouble  to  the  teacher  than  that  ordinarily 
followed,  but  the  student  learns  far  more  under  it,  and  I 
assert  with  confidence  that  the  training  is  of  a  far  higher 
order,  and  also  of  a  more  direCtly  useful  character.  I 
believe  it  to  be  generally  applicable,  and  that  it  would  be 
of  special  advantage  in  those  cases  in  which  only  a  short 
time  can  be  devoted  to  the  study  of  chemistry,  as  in 
evening  classes  and  medical  schools.  At  present  the 
only  practical  teaching  vouchsafed  to  the  majority  of 
students  in  our  large  medical  schools  is  a  short  summer 
course,  during  which  they  are  taught  the  use  of  certain 
analytical  tables :  as  a  mental  exercise,  the  training  they 
receive  is  of  doubtful  value ;  the  knowledge  gained  is  of 
little  use  in  after  life,  and  the  course  certainly  ought  not 
to  be  dignified  by  being  spoken  of  as  a  course  of  Practical 
Chemistry:  test-tubing  is  the  proper  appellation.  It  is 
not  a  little  remarkable  also  that  even  the  London  Uni¬ 
versity  Syllabus  nowhere  specifies  that  a  knowledge  even 
of  the  elements  of  quantitative  analysis  will  be  required  of 
candidates  either  at  the  Preliminary  Scientific  or  First 
M.B.  Examination,  and  this  too  when,  as  is  well  known, 
an  analysis  to  be  of  any  practical  value  must  almost  in¬ 
variably  be  quantitative.  It  is  little  less  than  a  disgrace 
to  the  medical  profession  that  a  subject  of  such  vital  im¬ 
portance  as  chemistry  should  be  so  neglected. 

If,  however,  we  are  to  make  any  change  in  our  method 
of  teaching  Science ;  if  we  are  to  teach  Science  usefully 
throughout  the  country,  two  things  are  necessary : — 
Teachers  of  Science  must  take  counsel  together,  and  the 
Examining  Boards  must  seriously  consider  their  position. 
There  can  be  little  doubt  that  in  too  many  cases  the 
examinations  are  suited  to  professional  instead  of  to  edu¬ 
cational  requirements  :  and  that  the  professional  examina¬ 
tions  are  often  of  too  general  a  character,  and  do  not 
sufficiently  take  into  account  special  requirements. 

Appendix. 

Problem:  to  Determine  the  Composition  of  Air. 

N.B. — Immediately  after  performing  each  experiment 
indicated  in  this  and  subsequent  papers,  write  down  a 
careful  description  of  the  manner  in  which  the  experiment 
has  been  done,  of  your  observations  and  the  result  or 
results  obtained,  and  of  the  bearing  of  your  observations 
and  the  result  or  results  obtained  on  the  problem  which 
you  are  engaged  in  solving.  Be  especially  on  your  guard 
against  drawing  conclusions  which  are  not  justified  by  the 
result  of  the  experiment ;  but,  on  the  other  hand,  endea¬ 
vour  to  extract  as  much  information  as  possible  from  the 
experiment. 

1.  Burn  a  piece  of  dry  phosphorus  in  a  confined  volume 
of  air,  i.e.,  in  a  stout  Florence  flask  closed  by  a  caout¬ 
chouc  stopper.  Afterwards  withdraw  the  stopper  under 
water,  again  insert  it  when  water  ceases  to  enter,  and 
measure  the  amount  of  water  sucked  in.  Afterwards  de¬ 
termine  the  capacity  of  the  flask  by  filling  it  with  water 
and  measuring  this  water. 

N.B. — The  first  part  of  the  experiment  requires  care, 
and  must  be  done  under  direction. 

2.  Allow  a  stick  of  phosphorus  lashed  to  a  piece  of 
stout  wire  to  remain  for  some  hours  in  contact  with  a 
known  volume  of  air  confined  over  water  in  a  graduated 
cylinder.  After  noting  the  volume  of  the  residual  gas,  in¬ 
troduce  a  burning  taper  or  wooden  splinter  into  it. 

N.B.— The  residual  gas  is  called  nitrogen. 

3.  Burn  a  piece  of  dry  phosphorus  ill  a  current  of  air 
in  a  tube  loosely  packed  with  asbestos.  Weigh  the  tube, 
&c.,  before  and  after  the  experiment. 

4.  Repeat  Experiment  2  with  iron-borings  moistened 
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with  ammonium  chloride  solution.  Preserve  the  residual 
gas. 

.5-  Suspend  a  magnet  from  one  arm  of  a  balance  ;  having 
dipped  it  into  finely  divided  iron,  place  weights  in  the 
opposite  pan,  and,  when  the  balance  is  in  equilibrium,  set 
fire  to  the  iron. 

6.  Pass  a  current  of  dry  air  through  a  moderately  heated 
tube  containing  copper.  Weigh  the  tube  before  and  after 
the  experiment ;  also  note  the  alteration  in  the  appearance 
of  the  copper. 

7.  Strongly  heat  in  a  dry  test-tube  the  red  substance 
obtained  by  heating  mercury  in  contact  with  air.  At 
intervals  plunge  a  glowing  splinter  of  wood  into  the  tube. 
Afterwards  note  the  appearance  of  the  sides  of  the  tube. 
(Before  performing  this  experiment  ask  for  directions.) 

N.B.  The  gas  obtained  in  this  experiment  is  named 
oxygen . 

8.  Heat  a  mixture  of  manganese  dioxide  and  potassium 
chlorate  in  a  dry  test-tube,  and  at  intervals  plunge  a 
glowing  splinter  into  the  tube.  This  experiment  is  to 
acquaint  you  with  an  easy  method  of  preparing  oxygen  in 
quantity. 

9.  Prepare  oxygen  as  in  Experiment  8,  and  add  it  to 
the  nitrogen  from  Experiment  4  in  sufficient  quantity  to 
make  up  the  bulk  to  that  of  the  air  taken  for  the  latter 
experiment.  Pest  the  mixture  with  a  burning  taper  or 
splinter. 

10.  Dissolve  copper  in  nitric  acid  and  colled:  the  es¬ 
caping  gas  (nitiic  oxide) ;  add  some  of  it  to  oxygen  and 
some  of  it  to  air. 

11.  Fill  a  large  flask,  provided  with  a  well-fitting 
caoutchouc  stopper  and  delivery  tube,  with  ordinary  tap 
watei,  and  gradually  heat  the  water  to  the  boiling-point ;  1 
coiled  the  gas  which  is  given  off  in  a  small  cylinder,  and 
add  nitric  oxide  to  it.  Also  collect  a  sufficient  quantity 
in  a  narrow  graduated  cylinder,  and  treat  it  as  in  Experi¬ 
ment  2. 

Comparative  Study  of  Silrer  and  Lead. 

Silver,  Symbol,  Ag.  (Argentum).  Atomic  weight, 
107  67.  Specific  heat,  0-05701. 

Lead.  Symbol,  Pb.  (Plumbum).  Atomic  weight, 
206-47.  Specific  heat,  0-03140. 

1.  Determine  the  relative  density  of  lead  and  silver  at 
a  known  temperature  by  weighing  in  air  and  in  water. 

2.  Separately  heat  known  weights  of  lead  and  silver  for 
some  time  in  the  air,  allow  to  cool,  and  weigh. 

3*  Sepaiately  convert  known  weights  of  lead  and  silver 
into  nitrates,  and  weigh  the  latter.  From  the  data  thus 
obtained  calculate  the  equivalents  of  lead  and  silver. 

4.  Convert  the  known  weights  of  nitrates  thus  obtained 

into  chlorides,  and  weigh  the  latter. 

5.  Compare  the  action  on  lead  and  silver  of  chlorhydric 
acid  ;  of  dilute  and  concentrated  sulphuric  acid,  using 
the  acid  both  cold  and  hot  j  and  of  cold  and  hot  nitric 
acid. 

6.  Using  solutions  of  the  nitrates,  compare  their  be¬ 
haviour  with  chlorhydric  and  sulphuric  acids,  hvdrogen 
sulphide,  potassium  iodide,  and  potassium  chromate. 
Ascertain  the  behaviour  of  the  precipitate  formed  by 
chlorhydric  acid  when  boiled  with  water,  and  when  treated 
with  ammonia  solution. 

7.  Compare  the  behaviour  of  lead  and  silver  compounds 
on  charcoal  before  the  blowpipe. 

8.  Tabulate  the  results  of  your  experiments  with  lead 
and  silver  in  parallel  columns. 

9.  Ascertain  whether  the  substances  given  you  contain 
lead  or  silver. 

10.  Determine  silver  in  an  alloy  of  lead  and  silver  bv 

cupellation.  J 

11.  Study  the  method  of  determining  silver  volumetric- 

ally  by  means  of  a  standard  solution  of  ammonium  thio¬ 
cyanate^  Determine  the  percentage  of  silver  in  English 
stiver  coinage.  1 
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12.  Determine  silver  as  chloride  by  precipitation. 

1  13.  Dissolve  a  known  weight  of  lead  in  nitric  acid,  pre- 

!  cipitate  it  as  sulphate,  coiled!  and  weigh  the  latter. 

14.  What  are  the  chief  ores  of  lead  and  silver  ?  How 
are  lead  and  silver  extradted  from  their  ores  ?  How  is 
silver  separated  from  lead  ?  How  is  it  separated  from 
burnt  Spanish  pyrites  ?  What  are  the  chief  properties 
and  uses  of  lead  and  of  silver  ?  State  the  composition  of 
the  chief  alloys  of  lead  and  silver. 


A  NEW  REACTION  FOR  THE  ALBUMENOIDS 
AND  THEIR  NITROGENOUS  AND 
SULPHURETTED  DERIVATIVES. 

By  W.  MICHAILOW. 

The  substance  in  question  is  added  to  a  solution  of 
ferrous  sulphate,  treated  with  sulphuric  acid  (undiluted), 
and  then  cautiously  mixed  with  a  very  small  quantity  of 
nitric  acid.  If  nitrogen  and  sulphur  are  present  there 
appear,  along  with  the  well-known  brown  rings,  also 
rings  of  a  blood-red  colour,  formed  apparently  at  the 
expense  of  the  nascent  ferric  oxide  and  of  the  hydrosul- 
phocyanic  acid  formed  simultaneously  from  the  albu- 
menoids  of  the  action  of  the  sulphuric  acid.  The  appear¬ 
ance  of  a  faint  rose  colour  must  be  disregarded,  as  it  is 
produced  on  merely  mixing  the  reagents  without  any 
albumenoid  body. — Journal  Kvss.  Phys.  Chem.  Gesell - 
schaft. 


THE  PERIODIC  LAW  AND  THE  OCCURRENCE 
OF  THE  ELEMENTS  IN  NATURE. 

By  T.  CARNELLY. 

The  theory  concerning  the  occurrence  of  the  elements  in 
nature  is  based  upon  the  periodic  law.  Hence  it  is  neces¬ 
sary  to  keep  in  view  three  fadts  which  have  been  men¬ 
tioned  by  Mendeleeff  in  his  original  communication  on 
the  periodic  law  {Annul.  Chem.  Pharm.  Suppl.,  8.) 

a.  That  although  all  elements  belonging  to  the  same 
group  evince  close  relations  to  each  other,  yet  the  ele¬ 
ments  of  the  even  series  are  more  closely  connedled  with 
each  other  than  with  those  of  the  odd  series,  and  in  like 
manner  the  elements  pertaining  to  the  odd  series  are  far 
nearer  to  each  other  than  to  those  of  the  even  series. 

b.  In  the  elements  of  the  second  series  from  carbon  to 
fluorine,  and  in  the  third  from  sodium  to  silicon,  the  rule 
a  is  often  inverted.  This  appears  evident  when  con¬ 
sidering  Lothar  Meyer’s  “  curve  of  the  elements  ”  (see 
“  Modern  Chemical  Theories  ”)  which,  as  soon  as  it  has 
reached  carbon,  rises  until  it  meets  sodium,  instead  of  de¬ 
scending  regularly,  and  then  falls  from  sodium  to  silicon, 
instead  of  rising.  The  inverted  charadter  of  the  curve 
represents  accurately  many  properties  of  the  elements 
which  lie  within  the  limits  above  mentioned. 

c.  Ihe  elements  belonging  to  the  eighth  group  are  in 
many  respedts  peculiar.  Without  doubt  they  form  links 
between  the  even  series  on  the  one  hand  and  the  odd 
series  on  the  other, — a  fadt  which  is  rendered  manifest  by 
Lothar  Meyer’s  curve,  according  to  which  it  appears  quite 
evident  that  it  forms  a  gradual  transition  from  the  even 
to  the  odd  series,  or  rather  from  the  descending  to  the 
ascending  parts  of  the  curve.  The  elements  of  this  group 
are  always  to  be  found  at  the  minimum  points  of  the 
curve. 

After  the  above  necessary  explanations  the  author 
proceeds  to  the  immediate  objedt  of  the  communication, 
which  he  divides  into  three  parts,  that  is  to  say: — 

1.  Reducibility  of  the  Elements. — Elements  which  belong 
to  odd  series  are,  as  a  rule,  readily  brought  into  the  free 
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condition.  On  the  other  hand,  those  elements  belonging 
to  the  even  series  are  only  set  free  with  difficulty. 

The  only  exceptions  to  this  rule  are  carbon,  nitrogen, 
oxygen,  sodium,  magnesium,  and  silicon,  which  find  an 
explanation  in  b,  and  likewise  the  elements  of  group  VIII. 
(compare  rule  c .) 

2.  Occurrence  of  the  Elements  in  Nature  in  a  Free  State. 
— This  point,  indeed,  is  closely  connected  with  the  reduci- 
bility  already  considered. 

Elements  belonging  to  the  even  series, with  the  exception 
of  carbon,  nitrogen,  oxygen,  and  the  group  VIII.,  never 
occur  in  nature  in  a  free  condition.  The  elements  be¬ 
longing  to  odd  series  are  frequently  met  with  in  this  con¬ 
dition. 

Thus  we  often  find  the  following  members  of  the  un¬ 
even  series  in  the  free  condition : — Copper,  silver,  gold, 
mercury,  arsenic,  antimony,  bismuth,  sulphur,  selenium, 
tellurium  ;  lead  and  tin  occasionally  occur  in  the  free 
state  in  nature.  Gallium,  indium,  thallium,  and  cadmium 
are  so  sparingly  distributed  that  we  can  scarcely  determine 
whether  they  occur  in  the  free  condition  or  not. 

Among  the  elements  which  belong  to  uneven  series  and 
are  yet  not  met  with  free,  the  only  noteworthy  exceptions 
are  chlorine,  bromine,  iodine,  fluorine,  zinc,  and  phos¬ 
phorus,  whilst  sodium,  magnesium,  aluminium,  and 
silicon  are  explained  by  rule  b.  As  for  the  exceptions 
among  the  even  series,  carbon,  nitrogen,  and  oxygen,  rank 
under  b,  and  the  elements  of  group  VIII.  under  c. 

3.  Occurrence  of  the  Elements  in  Nature  in  a  Combined 
Condition. — Here  the  elements  chlorine,  bromine,  iodine, 
fluorine,  and  the  group  VIII.,  must  be  reserved  for  future 
consideration. 

The  elements  belonging  to  the  odd  series  occur  in 
nature  ordinarily  as  sulphides  or  double  sulphides  (or 
selenides,|tellurides,  or  arsenides),  i.e.,  in  combination  with 
a  negative  element  belonging  to  an  odd  series,  in  rare 
instances  only  as  oxides.  Elements  belonging  to  the  even 
series  are  commonly  found  as  oxides  or  double  oxides 
(with  formation  of  silicates,  carbonates,  sulphates,  alu- 
minates,  &c.),  that  is  to  say  in  combination  with  a  nega¬ 
tive  element  belonging  to  an  even  series,  and  never  (with 
two  exceptions)  as  sulphides. 

Thus  elements  of  the  even  series  are  met  with  as  oxides 
or  double  oxides : — 

Commonly  :  lithium  (in  lepidolite,  &c.),  potassium  (in 
saltpetre,  felspar,  &c.),  rubidium,  caesium,  beryllium,  cal¬ 
cium,  strontium,  barium,  boron,  scandium,  yttrium,  lan¬ 
thanum,  ytterbium,  carbon,  titanium,  zirconium,  cerium, 
thorium,  vanadium,  niobium,  didymium,  tantalum,  oxygen, 
chromium,  tungsten,  manganese. 

Frequently  :  nitrogen  (in  saltpetre),  molybdenum. 

Seldom  or  never  :  none. 

As  sulphides  : — 

Commonly :  molybdenum. 

Very  rarely,  manganese  (also  oxygen  as  sulphurous  acid 
in  volcanic  gases. 

Elements  belonging  to  the  uneven  series  occur  : — 

As  sulphides,  selenides,  and  tellurides. 

Commonly:  copper,  silver,  zinc,  cadmium,  mercury, 
gaUium,  indium,  thallium,  lead,  antimony,  sulphur, 
selenium,  tellurium. 

Frequently:  arsenic,  bismuth,  tin. 

Never  ;  gold,  sodium,  magnesium,  aluminium,  silicon, 
phosphorus  (see  rule  b.) 

As  oxides  - 

Commonly:  sodium,  magnesium,  aluminium,  silicon, 
phosphorus  (see  b ),  and  tin. 

Frequeutly  :  zinc  and  copper. 

Rarely:  lead,  antimony,  bismuth,  and  arsenic. 

Group  VIII.  The  elements  of  this  group,  save  iron, 
cobalt,  and  nickel,  never  occur  in  combination.  Hence 
we  need  merely  take  into  consideration  the  first  three 
elements  of  this  group. 

Iron  occurs  mostly  as  oxide,  but  frequently  as  sulphide, 
Cobalt  occurs  mostly  as  sulphide,  but  often  as  oxide. 
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Nickel  is  almost  always  met  with  as  sulphide  and  arsenide, 
and  very  rarely  as  oxide. 

Iron,  the  first  member  of  the  triad,  much  resembles  the 
elements  of  the  even  series,  whilst  nickel,  the  last  member, 
approaches  closely  to  the  elements  of  the  odd  series.  This 
shows  in  a  very  striking  manner  that  in  the  group  VIII. 
we  have  a  gradual  transition  from  the  even  to  the  odd 
series. 

The  halogens,  chlorine,  bromine,  iodine,  fluorine,  the 
most  eledtro-negative  elements,  occur  in  nature  in  com¬ 
bination  with  the  most  eleftro-positive  metals,  as  chlorides, 
bromides,  iodides  and  fluorides,  and  (if  we  omit  certain 
metallic  oxy-chlorides  and  sulpho-chlorides)  in  combi¬ 
nation  with  oxygen  or  sulphur. 

The  above-mentioned  fadts  may  be  thus  expressed  with 
reference  to  Lothar  Meyer’s  curve  of  the  elements. 

Elements  whose  place  is  on  falling  parts  of  the  curve 
are  difficult  to  reduce,  and  never  occur  in  nature  in  a  free 
condition,  or  in  combination  as  sulphides,  but  always  in 
combination  with  oxygen  as  oxides  or  double  oxides 
(silicates,  sulphates,  carbonates,  &c.) ;  whilst  the  elements 
whose  place  is  on  ascending  parts  of  the  curve  are  easily 
reduced,  and  occur  almost  always — more  or  less — in  a 
free  condition,  and  also  in  combination  with  sulphur,  and 
very  rarely  with  oxygen. — Berichte  der  Deutsch.  Chem. 
ischen  Gesellschaft. 


ON  THE  DIAMOND-BEARING  ROCKS  OF 
SOUTH  AFRICA.* 

By  Professor  H.  E.  ROSCOE,  LL.D.,  F.R.S.,  &c. 

The  communication  opens  with  an  account  of  the  general 
features  of  the  diamond-bearing  region,  based  chiefly  on 
the  papers  of  Mr.  Dunn  and  Mr.  W.  H.  Huddleston,  with 
special  reference  to  the  theory  of  the  volcanic  origin  of 
the  “  pipes  ”  in  which  the  diamonds  occur,  first  advanced 
by  Prof.  E.  Cohen,  of  Strasburg. 

The  strata  at  Kimberley  Mine  (from  which  the  speci¬ 
mens  referred  to  in  this  paper  were  kindly  sent  by  Mr. 
Loewenthal)  are  then  described ;  two  shafts  which  have 
been  sunk  there — one  in  the  “pipe,”  the  other  in  the 
shale  near  it — passed  through  the  following  strata  : — 


(1)  “  Pipe." 

Red  sand  .  3  ft. 

Tufaceous  limestone .  15  ,, 

Soft  yellow  earthy  diamond  rock  . .  30  ,, 

Soft  blue  diamond  rock,  proved  to  . .  282  „ 


Total  excavated . 330  ,, 

(2)  “  Outside  the  Pipe." 

Red  sand  .  3  ft. 

Tufaceous  limestone .  5  !> 

Yellow  shale . 20  ,, 

Black  carbonaceous  shale .  10  ,, 

Two  thin  bands  of  black  dust  in  shale  1  ,, 

Black  shale . 236  ,, 

Dolerite .  2  ,, 


Total  excavated . 277  ,, 


The  diamonds  are  found  in  the  yellow  and  blue  “  stuff’ 
along  with  garnets,  mica,  bronzite,  ilmenite,  pyrite,  &c., 
and  are  separated  by  washing  the  broken-up  earth  in 
sluices  similar  to  those  used  in  gold  mining.  The  annual 
value  of  the  diamonds  from  Kimberley  is  said  to  be 
£3,75°, °oo,  and  the  total  amount  raised  since  1870  to  reach 
the  enormous  sum  of  ^40,000,000. 

The  specimens  forwarded  were  as  follows  : — 

*  A  Paper  read  before  the  Manchester  Literary  and  Philosophical 
1  Society,  Oftober  21,  1884. 
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I.  A  compad  greenish-grey  rock,  labelled  “  The  Hard 
Rock.” 

II.  A  compad  rock  of  dull  rusty  brown  colour,  labelled 

Layer  of  Ironstone.” 

III.  A  friable  earthy  rock  of  greenish-blue  colour  in 
which  the  diamonds  occur. 

.  H  ■  A  mixture  ol  several  minerals,  in  pieces  about  the 
size  oi  a  pea,  labelled  “  Coarse  heavy  Deposit,  Kimberley 
blue  ground.” 

V.  A  similar  mixture,  in  much  finer  grains,  labelled 

I^ine  heavy  Deposit,  Kimberley  blue  ground. n 

Sedions  of  the  first  three  specimens  were  cut  and  sent 
to  Protessor  Bonney,  F.R. S.  An  abstrad  of  his  report 
upon  them  is  as  follows  : — 

L  This  rock  is  an  adinolitic  diabase,  and  could  not  be 
distinguished  from  specimens  obtained  from  various  British 
localities,  where  rocks  of  paleozoic  or  greater  age  occur. 

II.  This  is  rather  a  decomposed  basalt  belonging  to  the 
same  group  as  I.,  but  probably  from  a  different  mass  and 
altered  in  a  different  way. 

These  two  specimens  were  analysed  with  the  following 
results 0 


I. 

Si02  .  •  •  •  5^*03 

A1203 -  15-53 

Pe203  ..  — 

FeO  ....  9  64 

MnO ....  4*54 
CaO  ....  6*99 

MgO  ....  4-55 

Loss  on  ignition ....  — 


II. 


48*47 

16  *33 

9*85 

1*65 

o*4S 

S*43 

7’38 

7'44 1 


5*557'oat  1200 
1  *89  at  red  heat 


It  \\ill  be  observed  that  these  have  a  very  similar  com¬ 
position,  the  second  differing  from  the  first  in  containing 
a  considerable  percentage  of  water,  and  in  the  fad  that 
its  iron  is  almost  entirely  in  the  peroxidised  condition. 

III.  Ot  this  specimen,  the  diamond-rock  itself,  Prof. 
Bonney  reports  as  follows  :  — 

“  No:  HI.  is  evidently  a  breccia  composed  of  a  compad 
serpentinous  rock,  of  dark  colour  ;  the  fragments  and  the 
paste  in  which  they  are  embedded  apparently  bein^ 
similar  in  charader;  one  or  two  scales  of  bronzite  and  a 
black  mica  are  scattered  in  the  matrix  with  some  small 
grains  of  a  black  mineral  of  irregular  fradure,  and  one  of 
a  brown  mineral.  Microscopic  examination  does  not 
enable  me  to  come  to  a  definite  conclusion  as  to  the 
nature  ot  this  earth.  So  far  as  I  can  make  out,  the  ground 
mass  consists  of  a  very  minute  aggregation  of  doubly  re- 
frading  crystallites  of  no  very  definite  but  rather  fibrous 
shape,  and  specks  ot  ferrite.  Here  and  there  (and  these 
patches  have  rather  definite  outlines  and  an  approach  to 
crystal  form)  the  colouring  mineral  is  opacite.  Frequent 
cracks  appear  to  traverse  the  slide,  occupied  by  a  clearer 
mineral  similar  to  that  disseminated  through  the  slide. 
There  is  a  small  crystal  resembling  a  hydrous  bronzite.  I 
cannot  recall  ever  having  seen  a  slide  exadly  of  this 
charader,  but  I  have  several  that  throw  some  light  upon 
it,  and  I  have  a  very  strong  suspicion  that  the  fraa-ments 
have  been  a  basalt-glass  or  an  olivine-glass,  more  prob¬ 
ably  the  latter,  converted  by  hydration  into  a  kind  of  ser¬ 
pentine.  As  a  rule  the  peridotites  appear  to  be  deep- 
seated  rocks,  but  it  is  quite  possible  that  there  may  be 
occasional  exceptions.  1  do  not  see  anything  specially 
charaderistic  of  a  breccia  of  volcanic  origin,  but  there  is 
nothing  incompatible  with  this.” 

An  anal}  sis  of  the  earth  gave  the  following  numbers  : _ 


Si02  . 
A1203. 
FeO  . 
MnO  . 
CaO  . 
MgO. 

Loss  on  ignition. . 


46*16 

10*00 

6*71 

o*34 

3‘S4 

16*63 


I5’43 


{ 


9*75  ^  1200 
5*6Sat  red  heat 


It  was  noticed  that  a  peculiar  smell,  somewhat  like  that 
of  camphor,  was  evoK-ed  on  treating  the  soft  blue 
diamond-earth  with  hot  water,  and  an  attempt  was  made 
to  isolate  the  aromatic  body.  A  quantity  of  the  earth  was 
powdered  and  digested  with  ether.  On  filtering  and 
allowing  the  ether  to  evaporate,  a  small  quantity  of  a 
crystalline,  strongly  aromatic  body  was  obtained.  The 
substance  was  very  volatile,  burned  easily  with  a  smoky 
flame,  and  melted  at  about  50°  C. 

The  presence  of  this  carbonaceous  substance  in  the 
diamond  matrix  is  most  interesting,  and  tends  to  confirm 
Professor  Cohen  and  Mr.  Dunn’s  hypothesis  that  the 
carboniferous  shales  that  are  penetrated  by  the  diamond¬ 
bearing  “  pipes  ”  have  been  the  source  of  the  carbon  which 
is  now  found  in  the  crystalline  form  as  diamond.  It  is 
unfortunate  that  the  quantity  of  the  substance  obtained 
was  too  small  to  admit  of  a  full  investigation  of  its  com¬ 
position  and  properties. 

The  results  of  the  examination  of  the  remaining  speci¬ 
mens,  which  are  samples  of  the  deposit  obtained  by  wash¬ 
ing  the  “  stuff”  at  Kimberley,  are  interesting,  as  showing 
the  minerals  which  accompany  the  diamond  in  the 
matrix : — 

100  grms.  of  the  “fine  heavy  deposit  ”  contained — 


Grms. 

Garnet .  ..  10*76 

Bronzite  .  3*64 

Ilmenite  . 54'So 

Pyrites .  0*14 

Mica  .  o*20 

Limonite  . 16*12 

Pieces  of  the  rock  which  have  escaped 

disintegration  with  some  limonite  . .  10*84 

Coarse  sand — a  mixture  of  all  the  above. .  3*46 


99*96 


The  composition  of  the  limonite  and  bronzite  are  given 
below  : — 


Si02  per  cent  . . 

Limonite. 

.  6*93 

Bronzite, 

55'17 

A1203 

2*95 

Fe203 

n  •  •  • 

FeO 

5'76 

CaO 

>>  •  •  • 

3'64 

MgO 

32*83 

H20 

>1  ... 

99*28  100*35 


A  CONSTANT  LEVEL  STEAM-OVEN  AND  STILL. 

By  ALEX.  J.  ATKINSON. 

The  accompanying  sketch  of  a  combined  steam-oven  and 
distilled  water  apparatus,  so  arranged  as  to  be  left  to  itself 
for  a  long  period  of  time  without  the  risk  of  the  boiler 
going  dry,  may  perhaps  be  of  interest  to  many  chemists, 
and  it  is  hoped  that  a  few  words  only  will  be  necessary  to 
describe  its  working.  The  steam-oven,  a,  is  of  the  ordi¬ 
nary  construction,  but  is  fitted  at  the  side  with  a  tube  con¬ 
necting  it  with  the  condenser,  b.  Heat  is  applied  to  a  by 
means  of  a  radial  burner,  connedted  with  the  gas  supply 
by  metallic  tubing;  the  steam  generated  circulates  round 
the  drying  chamber,  escapes  through  the  copper  tube,  c, 
thence  through  block-tin  worm,  and  falls  as  distilled  water 
m  the  receiver,  d.  The  cistern,  e,  fitted  with  a  Mariotte’s 
tube,  holds  cold  water,  which  falls  through  the  tube,  tt, 
enters  the  condenser,  where  it  rises  slowly,  absorbing  heat 
from  the  condensing-worm,  until  it  reaches  the  tube°lead- 
ing  to  the  boiler  at  a  high  temperature.  For  a  cistern,  an 
eighteen-gallon  ale  cask,  supported  on  a  stool,  has  been 
found  to  answer  admirably,  having  the  advantage  of 
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holding  sufficient  water  on  the  top  to  secure  the  two  corks 
being  air-tight.  By  a  suitable  adjustment  of  the  Mariotte’s 
tube,  M,  the  rate  of  flow  of  the  water  can  be  so  regulated 
that  the  level  of  the  water  in  the  condenser  is  constant, 
or,  if  desired,  allowed  to  drop  slowly  into  the  waste  pipe, 
while  the  water  evaporated  from  a  is  replaced  by  water 
already  near  boiling.  In  practice  it  has  been  found  neces¬ 
sary  to  allow  the  water  to  waste  at  the  rate  of  about  two 
drops  per  minute,  the  eighteen  gallons  lasting  for  over 
seventy-two  hours,  during  which  time  ten  to  eleven 
gallons  of  distilled  water  are  collected.  When  this  appa¬ 
ratus  was  first  fitted  up  in  this  laboratory  it  was  intended 
to  have  connected  the  condenser  direCHy  with  the  town 
water  supply,  but  as  the  water  works’  authorities  would 
sanction  no  such  connection  we  had  recourse  to  the  cistern, 
with  the  satisfactory  result  that  we  are  in  this  respeCt 
quite  independent  of  the  caprice  of  the  water-works’  turn¬ 
cock.  The  several  connections  are  made  by  union  joints 
at  u  u  to  allow  the  apparatus  to  be  taken  to  pieces  and 
the  boiler  freed  ;rom  scale.  The  whole  apparatus  may  be 
supported  upon  a  strong  shelf,  which  should  be  protected 
from  the  heat  of  the  burner  by  means  of  slates  or  asbestos 


indicate  that  every  element  moves  with  a  velocity  inde¬ 
pendent  of  the  nature  of  the  acid  residue  with  which  it  is 
associated,  from  which  physicists  conclude  that  an  elec¬ 
trolyte  contains  a  great  number  of  free  elementary  atoms 
and  free  acid  radicles, — an  idea  which  is  repugnant  to  the 
chemist,  as  such  free  atoms  could  not  remain  in  the 
solution  producing  chemieal  decomposition. 


ROYAL  DUBLIN  SOCIETY. 


On  Monday,  the  18th,  at  the  evening  meetings  the  follow¬ 
ing  papers  were  read  in  the  Physical  and  Experimental 
Sedion  : — 

“On  the  Asbcct  of  the  Planet  Mars,”  by  Mr.  Otto 
Boeodicker.  It  described  a  series  of  observations  make 
with  a  three-foot  reflector  at  Lord  Rosse’s  Observatory. 

“  On  the  Volatilisation  of  Zinc  from  German  Silver 
Alloys by  A.  R.  Haslam.  He  stated  that  his  experi¬ 
ments  in  connection  with  the  volatilisation  of  zinc  from 
German  silver  were  undertaken  first  to  find  the  rate  at 
which  the  alloy  loses  zinc  by  heat,  and  secondly  the 


millboard.  With  this  arrangement  bulky  precipitates 
may  be  allowed  to  remain  in  the  steam-oven  ail  night  and 
found  ready  for  further  treatment  next  morning. 

44,  Loudoun  Square,  Cardiff. 


PROCEEDINGS  OF  SOCIETIES. 

UNIVERSITY  COLLEGE,  LONDON, 
Chemical  and  Physical  Society. 

Thursday ,  October  23. 

Dr.  Morley  gave  an  account  of  the  researches  of  Hittorf 
and  Kohlrausch  “  On  the  Motion  of  the  Ions  in  a  Liquid 
undergoing  Electrolysis.”  Their  experiments  seem  to 


aClion  of  the  nickel  constituent  on  retarding  this  volatili¬ 
sation.  Three  specimens  of  German  silver  were  obtained 
and  analysed.  Their  composition  being  then  known  they 
were  heated  for  six  hours  in  a  current  of  hydrogen,  weigh¬ 
ings  being  taken  of  the  alloy  at  the  end  of  each  hour.  The 
results  thus  obtained  show  that  the  greatest  amount  of 
loss  occurred  in  every  case  during  the  first  hour  of 
expeiiment,  after  this  there  is  a  rapid  decrease  in  the  loss 
sustained  by  the  alloy.  The  effect  of  the  nickel  contained 
in  the  alloy  on  the  volatility  of  the  zinc  is  very  striking. 
It  was  found  that  the  alloy  containing  the  most  nickel 
was  also  the  one  in  which  the  volatilisation  of  the  zinc 
proceeded  slowest.  A  specimen  of  brass  containing  the 
same  percentage  of  zinc  as  the  German  silver  alloys,  when 
heated  for  the  same  time,  lost  nearly  double  the  quantity 
of  zinc.  This  would  also  tend  to  show  that  German 
silver  appears  to  have  much  more  the  character  of  a  perfect 
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alloy  than  brass.  The  conclusions  drawn  from  these  ex¬ 
periments  are  that  the  nickel  retards  the  volalilisation  of 
zinc  in  German  silver  alloys,  and  that  this  volatilisation  is 
determined  by  the  proportion  of  nickel  present. 

In  the  Natural  Science  SeCtion,  Prof.  Haddon  read  a 
paper  on  a  “  New  Species  of  Hale ampa  from  Malahide .” 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

Ordinary  Meeting,  October  jth,  1884. 


Professor  W.  C.  Williamson,  F.R.S.,  President, 
in  the  Chair. 


“  The  Pink  Sun-Glow."  by  Alfred  Brothers, 
F.R.A.S. 

In  the  Photographic  News  for  September  12th,  Mr.  C. 
Ray  Woods  writing  from  the  Riffel,  in  Switzerland,  where 
he  has  been  stationed  for  some  months  for  the  purpose  of 
photographing  the  corona,  says,  “  But  the  most  interesting 
sight  to  me  .  .  .  was  the'  remarkable  haze  round  the  sun. 
A  pink  glow  extended  for  some  twenty  degrees  around  the 
sun,  and  at  the  extremity  of  this  glow  was  a  vivid  and 
well-defined  red  ring  .  .  .  On  every  clear  day  we  have  had 
here  this  peculiar  haze  has  been  more  or  less  apparent.” 

In  the  English  Mechanic,  a  few  weeks  since,  a  letter  on 
the  same  subject  appeared,  written,  I  think,  from  Canada, 
and  gave  very  much  the  same  description  of  this  very 
curious  phenomenon. 

As  this  pink  glow  has  attradted  attention  from  places 
widely  separated,  it  may  be  of  some  interest  if  I  state  that 
many  times  during  the  present  year  I  have  noticed  the 
same  effedt.  As  early  as  January  I  saw  at  mid  day  the 
pink  tint  extending  to  at  least  150  or  20°  from  the  sun.  I 
saw  the  same  thing  again  from  the  East  coast  of  Anglesea 
about  5  o’clock  in  the  afternoon  of  the  5th  July,  and  at  the 
same  time  some  of  the  clouds  near  the  pink  part  of  the 
sky  showed  the  most  beautiful  nacreous  tints,  this  effedt 


lasting  fora  few  minutes  only. 

About  the  end  of  August,  and  lasting  for  at  least  an 
hour  after  sunset,  this  pink  tint  was  visible  as  a  broad 
band  of  light,  bounded  at  right  and  left  by  a  green  tint 
exadtly  complementary  to  the  pink.  Taking  the  place  of 
the  sun  as  a  centre  this  pink  light  had  about  the  breadth 
of  the  zodiacal  light  and  extending  in  the  same  diredlion 
as  when  that  phenomenon  is  seen  in  the  western  sky.  By 
this  I  do  not  wish  it  to  be  inferred  that  I  think  the  zodiacal 
light  has  anything  to  do  with  the  matter,  and  merely  refer 
to  it  to  indicate  the  appearance  of  the  pink  light  on  the 
evening  named.  On  the  following  morning  there  was  a 
fainter  pink  tint  in  the  sky  near  the  sun,  and  several  times 
since  the  same  appearance  has  been  visible  at  different 
times  of  the  day. 

It  is  a  singular  fadt  that  some  persons  fail  at  first  to  see 
the  pink  colour. 

It  may  be  stated  that  the  pink  colour  of  the  sky  is  not 
always  visible  when  the  atmosphere  seems  favourable  for 
its  appearance,  the  neighbourhood  of  the  sun  having  the 
usual  grey  tint.  The  times  when  the  pink  colour  is  best 
seen  are  when  there  are  masses  of  white  cloud  near  ;  the 
colour  of  the  sky  then  becomes  most  apparent. 

Since  writing  the  above  a  paragraph  has  appeared  in 
“  Knowledge  ”  of  September  26th,  in  which  the  writer 
calls  attention  to  an  unusual  glow  around  the  sun,  and 
suggests  that  the  effedts  may  Le  cosmical  and  a  real 
appendage  of  the  sun.  That  the  1  ffedt  referred  to  is  not 
connedted  with  the  sun  seemed  to  me  easy  to  prove,  as, 
if  belonging  to  our  atmosphere,  a  clear  moonlight  night 
might  reveal  the  same  effedt,  but  in  a  fainter  degree.  This 
supposition  has  proved  to  be  corrtdt,  as  on  the  evening  of 
October  3rd  there  was  an  exadt  repetition  of  what  I  had  so 
often  seen  during  the  year  at  mid-day,  and  at  other  times 
of  the  day.  The  coloured  sketch  shows  very  roughly  the 


effedt  when  the  sun  is  seen  partly  surrounded  by  cloud,  and 
it  may  be  taken  to  show  sunlight  or  moonlight  allowing 
only  for  the  different  intensities  of  the  light. 

The  pink  glow  is  not  persistent  on  any  day  when  it  may 
be  visible.  The  colour  may  be  as  bright  as  I  have 
attempted  to  show  it  for  half  an  hour  or  more,  and  then 
all  colour  may  quickly  disappear  and  only  the  usual  gray¬ 
ness  surrounding  the  sun  may  be  visible  ;  and  again  the 
pink  colour  may  reappear  as  quickly  as  it  vanished.  The 
colour  is  often  seen  to  increase  in  intensity  in  a  few 
moments,  and  always  appears  of  a  darker  tint  if  the  sun 
is  obscured  during  the  observation. 

Mr.  R.  F.  Gwyther,  M.A.,  described  an  Aurora  seen 
on  the  night  of  September  13th,  off  Rimouski,  on  the  St. 
Lawrence.  When  first  seen  the  arch  passed  through  the 
zenith,  and  stretched  to  the  horizon  on  either  side.  The 
phenomenon  remarked  upon  was  that  in  the  final  stage  in 
place  of  the  usual  streamers  the  light  flashed  across  the 
sky,  presenting  the  appearance  of  a  border  to  hanging 
drapery  (represented  by  dark  sky).  Of  this  border,  the 
uppermost  part  was  distinctly  green  in  colour,  whereas 
the  lower  fifth  or  sixth  part  (in  breadth)  was  distinctly 
purple. 


Ordinary  Meeting,  October  21  st,  1884. 

Professor  W.  C.  Williamson,  F.R.S.,  President, 
in  the  chair. 


“  Note  on  the  Visibility  of  the  Moon  during  Total  Lunar 
Eclipses,"  by  Joseph  Baxendell,  F.R.S.,  F.R.A.S. 

It  has  been  generally  supposed  by  astronomers  since 
the  time  of  Kepler  that  the  visibility  of  the  moon  during 
total  lunar  eclipses  is  due  to  light  refraCted  by  the  earth’s 
atmosphere  ;  but  in  considering  the  phenomena  of  the 
late  eclipse,  and  endeavouring  to  estimate  the  amount  of 
light  which  could  be  bent  by  the  atmosphere  of  the  earth 
into  its  shadow.  I  was  led  to  doubt  whether  this  light 
was  sufficient  to  illuminate  the  eclipsed  moon  to  the 
extent  observed  in  many  total  eclipses  ;  and  this  view 
appeared  to  me  to  be  supported  by  the  faintness  of  the 
illumination  of  the  dark  part  of  the  mcon  by  the  reflected 
light  from  the  whole,  or  nearly  the  whole,  of  the  disk  of 
the  earth  a  little  before  or  after  new  moon.  This  illu¬ 
mination  is  not  much  greater  than  that  observed  in  some 
total  eclipses,  but  it  seems  difficult  to  suppose  that  the 
light  of  the  narrow  ring  or  thread  of  sunlight  round  the 
earth’s  disk  as  seen  from  the  moon,  and  greatly  subdued 
as  it  must  undoubtedly  be  by  passing  through  the  earth’s 
atmosphere,  could  be  comparable  with  the  light  from  an 
almost  fully  illuminated  hemisphere  of  the  earth,  and  it 
therefore  became  necessary  to  inquire  whether  any  other 
source  existed  which  would  contribute  light  sufficient  to 
render  the  moon  so  distinctly  visible  as  it  sometimes 
appeared  during  total  eclipses. 

At  the  time  of  maximum  phase  during  the  late  eclipse, 
or  when  the  centre  of  the  moon  was  nearest  to  the  central 
line  of  the  earth’s  shadow,  the  apparent  diameter  of  the 
earth  as  seen  from  the  moon  would  be  1°  26'  41"  greater 
than  that  of  the  sun,  and  therefore,  besides  the  whole  of 
the  disk  of  the  sun,  the  whole  of  the  lower  corona,  or 
corona  proper,  would  be  covered  by  the  earth,  but  accord¬ 
ing  to  the  statements  of  observers  of  total  solar  eclipses, 
the  outer  corona  extends  to  a  much  greater  distance  on 
each  side  of  the  sun  than  the  semi-diameter  of  the  earth 
as  seen  from  the  moon,  and  from  the  estimations  of  the 
brightness  of  this  uncovered  portion  by  some  observers  it 
seems  probable  that  to  it  maybe  due  a  not  inconsiderable 
portion  of  the  light  which  renders  the  moon  visible  when 
immersed  in  the  earth’s  shadow  ;  and  this  probability  is 
increased  when  it  is  considered  that  the  intensity  of  the 
light  of  the  corona,  as  seen  from  the  earth,  is  much  re¬ 
duced  by  the  absorption  of  the  atmosphere,  an  effeCt  which 
would  not  be  produced  in  the  case  of  the  moon. 


Chemical  New^s,  i 
Nov.  21, 1884.  / 


“On  the  Diamond-bearing  Rocks  of  South  Africa,"  by 
Professor  H.  E.  Roscoe,  LL.D.,  F.R.S.,  &c.  See  page 
243- 


NOTICES  OF  BOOKS- 


The  Science  of  Agriculture.  By  F.  James  Lloyd,  F.C.S., 

Ledturer  on  Agriculture,  King’s  College,  London. 

London  :  Longmans,  Green,  and  Co. 

The  title  of  this  book,  if  not  absolutely  incorredt,  is  un¬ 
guarded.  “  Science,”  according  to  the  highest  authorities 
on  method,  merely  notes,  declares,  and  co-ordinates 
natural  phenomena,  and  traces  them  to  their  causes.  To 
give  directions  for  producing  any  results  is  the  duty  of  in¬ 
dustrial  art.  That  Mr.  Lloyd  is  fully  aware  of  this  dis¬ 
tinction  may  be  gleaned  from  the  preface,  in  which  he 
speaks  of  a  work  “  from  which  they  (farmers)  could  learn 
some  of  the  bearings  of  modern  science  upon  their  art.” 
It  is  the  more  to  be  regretted  that  he  did  not  adopt  some 
such  title  as  “  the  scientific  principles  of  agriculture.” 

In  his  introduction  he  complains,  and  not  without 
grounds,  that  “agriculture  alone,  of  all  the  arts  cultivated 
in  England,  is  still  supposed  to  be  best  learnt  by  practice 
without  either  the  previous  or  simultaneous  study  of  the 
principles  upon  which  it  is  founded.”  This  prejudice  he 
ably  combats.  He  mentions  as  a  natural  result  of  the 
prevailing  ignorance  that  “  many  farmers  are  ignorant  of 
the  value  of  the  analysis  of  a  manure,  and  buy  anything  so 
long  as  it  has  a  powerful  smell  and  is  cheap.” 

This  is  error  No.  x,  and  it  is  naturally  followed  by  No. 
2.  “  Finding  but  little  benefit  from  the  use  of  their  arti¬ 

ficial  manure,  they  jump  to  the  conclusion  that  artificial 
manuring  is  altogether  a  mistake.” 

The  author  does  not  overlook, — though  he  mentions  it 
without  any  marks  of  regret  or  any  inkling  of  its  ultimate 
consequences — the  decrease  of  arable  land  and  the  increase 
of  “permanent  pasture.”  Considering  that  this  change 
means  the  depopulation  of  the  agricultural  districts,  in¬ 
ventors  surely  ought  to  put  forth  all  their  efforts  so  as  to 
make  farming,  as  distinguished  from  grazing,  more  profit¬ 
able. 

In  a  well  written  chapter  on  the  origin  of  soils,  in  which 
we  find  a  brief  abstract  of  Darwin’s  researches  on  the  soil¬ 
forming  operations  of  the  earthworm,  Mr.  Lloyd  ex¬ 
presses  a  very  justifiable  regret  that  we  have  as  yet  no 
geological  map  of  the  surface  of  Britain.  Hence,  owing 
to  the  frequency  of  transported  soils  the  ordinary  geologi¬ 
cal  maps  are  of  little  use  to  the  farmer. 

As  the  essential  mineral  constituents  of  a  soil  the 
author  enumerates  three- — lime,  potash,  and  phosphoric 
acid.  He  does  not,  however,  with  Ville,  recommend  the 
addition  of  lime  in  all  cases.  On  the  contrary,  after  giving 
the  analysis  of  certain  soils,  he  remarks  that  they  “  possess 
sufficient  lime,  and  to  add  more  would  be  a  waste  of 
money.” 

In  the  chapter  on  the  physical  properties  of  soils  a 
common  confusion  is  pointed  out.  Sandy  soils  are  really 
heavier  than  clays — a  cubic  foot  of  the  former  weighing 
more  than  the  same  bulk  of  the  latter.  Yet  farmers  are 
in  the  habit  of  calling  sandy  soils  light,  because  they  are 
easily  worked,  and  clay  soils,  for  the  contrary  reason, 
heavy. 

The  relation  of  different  classes  of  soils  to  heat  are  fully 
explained.  The  fadt  is  cited  that  at  noon,  on  a  July  day, 
the  temperature  of  the  air  being  go1',  a  thermometer  placed 
about  an  inch  below  the  following  soils  gave  these  read¬ 
ings  : — Quartz-sand,  126“;  garden  soil,  115°  F.  ;  yellow 
sandy  clay,  ioo,J  F.,  and  chalk  soil,  87°  F. 

The  presence  of  an  excess  of  moisture  in  keeping  down 
the  warmth  of  a  soil,  and  “  indiredtly,  therefore,  its  plant 
producing  power,”  is  fully  admitted. 

Among  the  physical  causes  of  barrenness  we  find 
mention  of  ferruginous  pans,  such  as  may  be  seen  in  the 
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neighbourhood  of  Wellington  College.  Iron  sulphide  and 
sulphate  (ferrous)  the  author  considers  as  not  merely  in¬ 
jurious  in  themselves,  but  as  indicators  that  the  soil  is  not 
sufficiently  aerated. 

In  discussing  the  improvement  of  soils  Mr.  Lloyd  de¬ 
cidedly  traverses  the  notion  of  Sir  J.  B.  Lawes  that 
“  profitable  agriculture  involves  a  slow  but  continuous  ex¬ 
haustion  (of  the  fertility)  of  the  soil.” 

The  loss  of  combined  nitrogen  in  the  drainage-water 
issuing  from  the  soil  is  duly  recognised.  According  to* 
an  analysis  by  Professor  Frankland,  here  quoted,  suchi 
drainage  water  contained  2i’03  parts  per  million  (=i-472i 
grains  per  gallon)  of  total  nitrogen,  of  which  20'40  was  im 
the  state  of  nitrates  and  nitrites.  Hence  it  is  recom¬ 
mended  that  the  land  should  never  be  left  without  a  crop- 
longer  than  is  absolutely  necessary,  as  the  drains  discharge 
much  less  water  whilst  the  land  is  under  crop. 

We  perceive  a  slight  discrepancy  :  In  Prof.  Frankland’si 
analysis  just  referred  to  we  find  that  the  drainage  waters, 
contain  o'o8  part  per  million  of  ammcnia.  But  two  pages 
further  we  read  : — “  As  no  traces  of  ammonia  can  be  dis¬ 
covered  in  drainage  waters,  &c.” 

In  speaking  (p.  in)  of  the  improvement  of  soils,  Mr. 
Lloyd  writes  : — “  If  lime,  however,  is  at  times  beneficial 
ii  is  not  always  so,  and  even  upon  land  where  in  modier- 
ation  it  would  be  advantageous,  its  application  is  capable 
of  being  carried  to  excess.”  Soils  containing  2  per  cent 
of  lime  the  author  holds  will  not  require  liming  except  for 
special  purposes.  Gypsum,  it  is  here  stated,  is  used  as  a 
means  of  giving  lime  to  grasses,  clovers,  and  mustard, 
but  “  apart  from  the  lime  which  it  contains  there  are  no- 
fadts  to  show  that  it  possesses  peculiar  properties.”  Is- 
there  any  reason  why,  as  regards  the  use  of  gypsum,  the 
experience  of  British  farmers  should  differ  so  greatly  from 
that  of  their  neighbours  across  the  Channel  ? 

In  considering  farmyard  manure  we  find  Dr.  Voelcker's 
analysis  quoted,  in  which  the  total  nitrogen  ==  ammonia 
o’78o,  whilst  the  total  phosphate  of  lime  is  given  as  o'955 
per  cent.  To  these  figures  we  may  have  occasion  to 
return. 

The  result  of  liquid  manure  is  said  to  have  been  “  not 
a  success,  either  in  the  crops  or  financially.” 

Concerning  the  utilisation  of  human  excreta,  especially' 
in  the  form  of  sewage,  Mr.  Lloyd  speaks  unfavourably  : — 
‘  As  no  system  has  yet  been  discovered  of  taking  out  of 
solution  the  valuable  portion  of  the  sewage,  viz.,  its  nitro¬ 
gen,  consequently  all  sewage  manures  are  of  necessity- 
poor  manures,  and  seldom  worth  the  price  given  for  them.”' 

To  this  somewhat  rash  statement  may  be  opposed  the 
analysis  of  a  sewage  manure  by  Dr.  Voelcker Con¬ 
taining  nitrogen  =  ammonia  3  41  per  cent,  and  phosphate 
of  lime  2-35  per  cent,”  If  no  means  has  yet  been  devised 
of  taking  out  of  sewage  its  organic  nitrogen,  whence  came 
the  above  nitrogen  ?  Further,  if  this  manure,  which  con¬ 
tains  nearly  five  times  as  much  nitrogen  as  farmyard 
manure  (see  Dr.  Voelcker’s  figures  above  citedj,  and  more 
than  twice  as  much  phosphate  of  lime,  is  a  “  poor”  manure, 
what  must  farmyard  manure  be  ? 

A  little  further  Mr.  Lloyd  says  : — “  The  most  recent 
and  one  of  the  best  methods  of  utilising  the  sewage  farm 
is  in  the  cultivation  of  vegetables.  Many  of  the  most 
flourishing  market-gardens  around  I’aris  are  sewage, 
farmed.”  These  gardens  certainly  produce  heavy  crops 
of  strawberries,  lettuces,  cabbages,  &c.  But  all  these 
come  in  late,  when  the  markets  are  well  stocked,  and 
prices  rule  low.  This  is  exadtly  what  must  happen  if  the 
principles  which  Mr.  Lloyd  has  laid  down  on  the  temper¬ 
ature  of  damp  soils  as  compared  with  dry  soils  are  corredt. 
Hence  it  is  only  in  tropical  and  subtropical  regions  where 
there  is  heat  enough  and  to  spare  that  irrigation  really 
works  well. 

The  author’s  remarks  on  ensilage  are  excellent,  and  as 
far  as  England  is  concerned  will  go  far  to  dispel  the  nimbus 
in  which  this  novel  process  has  been  enshrouded.  He 
shows  that  silage  is  less  valuable  than  hay,  and  adds  “  that 
the  farmer  must  still  endeavour  to  make  hay  while  the  sun 
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shines.”  If  the  sun  does  not  shine  he  can  make  hay  of 
superlative  quality  by  means  of  the  Gibbs  drying  machine. 

We  regret  that  we  cannot  carry  further  our  examination 
of  this  excellent  work,  and  can  merely  express  our  con¬ 
viction  that  it  will  be  productive  of  the  greatest  service  to 
the  British  farmer. 


Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian 
Institution ,  showing  the  Operations,  Expenditures,  and 
Condition  of  the  Institution  for  the  year  1882.  Wash¬ 
ington  :  Government  Printing  Office,  1884. 

This  report,  like  the  proceedings  of  great  public  bodies  in 
most  countries,  has  the  disadvantage  of  appearing  con¬ 
siderably  after  date.  Hence  the  records  of  “  recent  scien¬ 
tific  progress,”  though  ably  drawn  up,  have  lost  much  of 
their  interest.  The  summary  of  chemical  discovery  is 
from  the  pen  of  Professor  H.  Carrington  Bolton.  He 
notes  as  a  proof  of  the  increasing  activity  in  research  that 
“the  fifteen  principal  chemical  journals  of  America,  Eng¬ 
land,  France,  and  Germany  publish  annually  about  18,000 
pages;  in  this  rough  estimate  journals  of  physics  and 
transactions  of  societies  are  not  included,  and  both  classes 
of  serials  contain  much  chemical  matter. 

Dr.  Bolton  refers  to  the  syntheses  of  tyrosine  and  uric 
acid,  to  the  activity  shown  in  the  revision  of  the  organic 
weights,  and  to  the  progress  made  in  unravelling  the 
knotty  problem  of  the  rare  earths  in  cerite,  samarskite, 
and  gadolinite. 

Professor  G.  F.  Barker,  of  the  University  of  Pennsyl¬ 
vania,  reports  on  physics.  He  remarks  that  of  the  four 
hundred  and  thirty  memoirs  which  he  has  abstracted  in 
drawing  up  his  report,  two  hundred  and  four,  or  nearly  one 
half,  refer  to  subjects  connected  with  electricity  and 
magnetism. 

Mr.  Cleveland  Abbe  furnishes  an  elaborate,  we  might 
even  say  voluminous,  report  on  meteorology,  a  subject 
which,  from  its  obvious  practical  importance,  commands  a 
great  and  increasing  interest  in  America.  His  abstracts 
have  the  disadvantage  of  being  drawn  from  one  sole 
source. 

The  general  activity  of  the  Smithsonian  Institution  is 
great  and  most  satisfactory. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires  des  Seances, del' Academie 
des  Sciences.  Vol.  xcix.,  No.  18,  November  3,  1884. 

Conditions  of  Equilibrium  of  a  Liquid  Plate  sub¬ 
mitted  to  EleClro-magnetic  Actions. --G.  Lippmann. — 
Whatever  may  be  the  form  of  the  space  occupied  by  the 
liquid  in  the  distribution  of  the  electric  currents  there  is 
required  for  an  equilibrium  that  this  space  should  be 
limited  by  partitions  arranged  as  sections,  so  as  to  render 
uniform  the  conjugated  function  of  the  eleCtric  potential. 
The  law  of  the  pressures  developed  along  the  outline  is 
the  following: — These  pressures  have  the  conjugated 
values  of  those  of  the  eleCtric  potential  along  the  outline. 

Portable  EleCtric  Lamps.— G.  Trouve.— This  paper 
requires  the  two  accompanying  illustrations. 

Decomposition  of  Copper  Oxid  j  by  Heat.— E.  J. 
Maumene. — The  author  criticises  t'.e  paper  of  MM. 
Debray  and  Joannis,  and  contends  that  when  the  temper¬ 
ature  is  raised  to  the  point  of  fusion  a  new  chemical  action 
is  set  up.  The  cuprous  o^ide  formed  by  the  heat  com¬ 
bines  with  the  cupric  oxijie  not  yet  decomposed,  so  as  to 
form  a  saline  oxide.  In  a  former  paper  submitted  to  the 


Chemical  News, 
Nov.  21,  1884. 

Academy  of  Sciences,  April  8th,  1844,  he  gave  various 
proofs  that  Cu503  is  a  compound.  This  oxide  on  dis¬ 
solving  in  acids  gives  a  brown  colour,  whilst  cupric  oxide 
gives  a  blue  and  cuprous  oxide  a  colourless  solution. 
Cuprous  oxide,  if  dissolved  in  melted  glass,  gives  a  colour¬ 
less  mass,  cupric  oxide  a  fine  green,  but  Cu503  that 
splendid  red  so  much  admired  in  the  [windows  of  old 
churches. 


Biedermann's  Central-Blatt  fur  Agrikultur-Chemie, 
Vol.  xiii. ,  Part  3. 

Relative  Heat-ConduCtivity  of  Different  Soils. — 
Dr.  F.  Wagner. — The  author's  conclusions  are  that  the 
heat-conduCtivity  of  a  soil  is  so  much  the  greater  the 
more  densely  its  particles  are  packed  together.  The 
difference  thus  occasioned  is  the  more  considerable  the 
higher  the  proportion  of  water.  In  a  dry  soil  the  heat 
conduction  rises  with  an  increase  in  the  size  of  the  par¬ 
ticles  of  the  soil.  Water  increases  the  conductivity  of 
the  soil  considerably,  the  more  the  larger  its  proportion 
in  the  soil,  other  circumstances  being  equal. 

Influence  of  the  Stratum  of  Vegetation  and  of 
Shade  upon  the  Physical  Properties  of  the  Soil. — 
Prof.  E.  Wollny.  — Soil  covered  with  living  herbage  or 
dead  vegetable  matter  (leaves,  straw,  dung,  wood,  &c.),  is 
colder  in  summer  and  warmer  in  winter  than  bare  soil 
under  otherwise  similar  conditions.  The  difference  of 
temperature  is  greatest  in  summer  and  least  in  spring  and 
autumn.  Bare  soil  heats  more  quickly  in  spring  and  cools 
more  quickly  in  autumn  than  that  covered  with  living  or 
dead  vegetable  matter.  The  fluctuations  of  temperature 
are  much  smaller  in  covered  than  in  bare  soil. 

On  Manuring  with  Sulphuric  Acid.  —  Dr.  H. 
Fresenius. — Schroder,  of  Berlin,  has  some  time  ago  ad¬ 
vised  farmers  to  apply  sulphuric  acid  in  a  direct  manner 
to  their  fields.  Fresenius  points  out  that  a  dressing  of 
sulphuric  acid  might  render  phosphates  soluble  in  a  soil 
free  from  lime,  but  that  in  general  no  aCtion  would  be 
visible.  In  experimental  trials  the  result  never  covered 
the  cost  of  the  acid. 

Manuring  with  Nitrogen  and  Phosphoric  Acid  for 
Barley  and  Oats. — Prof.  Maercker. — With  barley  phos¬ 
phoric  acid  was  most  effectual,  whilst  nitrogen  had  little 
aCtion.  With  oats  the  result  was  reversed. 

Manurial  Experiments  with  Superphosphate  con¬ 
taining  Crude  Ammonia. — Prof.  Wollny.— The  super¬ 
phosphate  was  prepared  by  Bolton  and  Wanklyn’s  process, 
the  gas,  freed  from  tar,  being  allowed  to  pass  through 
chests  in  which  the  superphosphate  is  supported  on 
hurdles.  Superphosphate  thus  prepared  containing  o%j  to 
about  1  per  cent  ammonium  sulphocyanide,  used  in  the 
ordinary  proportion  of  500  kilos,  per  hectare  has  upon 
almost  all  plants  the  same  effects  as  ammoniacal  super¬ 
phosphate  containing  the  same  proportions  of  nitrogen 
and  phosphoric  acid,  but  free  from  sulphocyanides. 

The  Physiology  of  the  Formation  of  Milk. — Hans 
Thierfelder. — Serum-albumen  is  probablythe  material  from 
which  caseine  is  formed  by  a  ferment  present  in  the  milk- 
glands. 

Influence  of  Unpeeled  Cotton  Seed  Cake  upon  the 
Production  of  Milk. — -Prof.  M.  Sievert. — The  result  of 
the  author’s  experience  was  unfavourable. 

Researches  on  the  Influence  of  Heat  and  Light 
upon  the  Development  of  Plants. — Prof.  Hellriegel. — 
At  a  constant  temperature  of  40°  in  the  soil  the  roots  of 
barley  cannot  develop  themselves.  A  constant  tempera¬ 
ture  of  30°  is  not  destructive,  but  decidedly  injurious.  A 
constant  temperature  of  20°  is  the  best  adapted  to  the 
wants  of  the  plant,  but  one  of  io°  is  not  distinctly 
injurious. 

On  Blue  Milk. — Dr.  Schmiiger.  The  author  ascribes 
blueness  in  milk  not  always  to  bacteria  but  to  the  presence 
of  iron. 
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Examination  of  the  Elementary  Composition  of 
Certain  kinds  of  Wood  in  Connection  with  Calori¬ 
metric  Experiments  on  their  Combustibility. — E. 
Gottlieb. — From  the  Journal  fur  Practische  Chemie, 


Cosmos  les  Mondes. 

No.  6,  Odtober  18,  1884. 

This  number  contains  no  chemical  matter. 

No.  8,  November  x,  1884. 

Determination  of  Temperatures  at  a  Distance  by 
Means  cf  the  Telephone. — Dr.  Lenz. — Let  there  be  two 
stations,  M  and  N,  connedted  by  two  wires,  one  of  iron 
and  the  other  of  silver,  soldered  together  at  both  ends.  If 
the  soldering  of  the  station  M  is  at  a  different  temperature 
from  that  at  the  station  N  a  thermo-electric  current  is 
produced  in  the  wires.  If  a  telephone  and  an  interruptor 
are  introduced  into  the  circuit  the  telephone  will  speak 
until  the  moment  when  the  observer  at  N  has  raised 
or  lowered  the  temperatute  of  the  soldered  junction  so 
as  to  render  it  identical  with  the  other  at  M.  The 
thermo-eledtric  current  ceases,  and  the  telephone  is 
silent.  The  exactitude  of  the  method  depends  on  the 
precision  with  which  we  determine  the  instant  when 
the  telephone  ceases  to  speak—not  an  easy  thing,  for  a 
certain  resonance  remains  in  the  apparatus  after  the 
equalisation  of  the  temperature  at  the  two  extremities. 
In  a  first  series  of  experiments,  the  stations  M  and  N 
being  only  one  metre  removed  from  each  other,  Dr.  Lenz 
determined  the  difference  of  temperatures  to  from  i-iooth 
to  i-20Oth  of  a  degree.  He  concludes  that  with  wires  of 
iron  and  silver  of  2  millimetres  in  thickness  the  determina¬ 
tions  might  be  made  at  a  distance  of  5  kilometres,  and 
with  wires  of  bismuth  and  antimony  the  distance  might 
be  carried  to  25  kilometres. 


raises  the  important  question  whether  the  air  operated 
on  was  absolutely  dry. 

History  of  the  Germ  Theory. — It  appears  that  the 
celebrated  Athanasius  Kircher,  in  his  work  on  the  plague 
( Scrutinum  physico-medicum  Contagiosce  Luis  quce  pestis 
dicitur),  published  at  Rome  in  1658,  attributed  the  origin 
of  epidemic  diseases  to  germs,  or,  as  he  called  them, 
animalcules.  He  contended  that  each  kind  of  putrefac¬ 
tion  gives  rise  to  a  special  virus  which  produces  a  definite 
species  of  malady. 

Journal  de  Pliarmacie  et  de  Chemie. 

Series  5,  Vol.  x.,  November,  1884. 

The  Volumetric  Determination  of  Manganese. — 

M.  Schlagdenhauffen. — An  examination  of  the  method  of 
Leclerc.  The  author  shows  that  it  is  essential  to  operate 
on  a  concentrated  solution,  with  the  aid  of  heat  and  in 
presence  of  an  excess  of  nitric  acid. 

Second  Memoir  on  Flour. — M.  Balland. — A  con¬ 
tinuation,  nor  susceptible  of  useful  abstraction. 


MEETINGS  FOR  THE  WEEK 


Monday,  24th. — Medical,  8.30. 

-  Geographical,  8.30. 

• - -  London  Institution,  5. 

Tuesday,  25th. — Institution  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

Wednesday,  26th.— Society  of  Arts.  8.  “The  International  Health 
Exhibition,  ’  by  Ernest  Hart. 

Thursday,  27th.  — Royal,  4.30. 

-  Society  of  Arts,  8  (Howard  Leftures.)  “  The 

Conversion  of  Heat  into  Useful  Work,”  by  W. 
Anderson,  M.Inst.  C.E. 

-  Philosophical  Club,  6.30. 

Friday,  28th. — Quekett  Microscopical  Club,  8. 


No.  9,  November  8,  1884. 

The  Pollution  of  the  Seine. — An  anonymous  writer 
suggests  that  the  fumes  and  waste  waters  of  the  works  of 
St.  Denis  may  destroy  disease-germs.  It  is  proposed  that 
sewage  and  industrial  refuse  should  no  longer  be  poured 
into  the  Seine,  but  turned  into  the  plain  of  Acheres.  M. 
Despres  affirms  that  the  water  of  the  Seine  contains  above 
Paris  12  per  cent  (?)  of  microbia,  and  below  the  city 
I7|per  cent,  and  recommends  that  towns  above  Paris  should 
be  prevented  from  turning  their  sewage  into  the  Seine. 

The  Bouquet  of  Cider — The  cider-makers  of  Nor¬ 
mandy  are  said  to  add  pond-water  to  the  crushed  apples, 
and  even  a  little  of  the  drainage  of  dunghills,  in  order  to 
hasten  the  fermentation  and  develop  the  bouquet  of  the 
cider. 

The  Waters  of  Paris:  a  New  Process  for  the 
Analysis  of  Water. —  Dr.  Menard. — The  author  com¬ 
plains  of  the  polluted  character  of  the  water,  rich  in  foecal 
matter,  which  the  inhabitants  of  Paris  have  to  drink. 
River-water  is  supplied  at  the  cost  of  60  francs  per  cubic 
metre.  The  spring-water  is  charged  at  120  francs,  and, 
though  originally  pure,  is  contaminated  by  passing  through 
dirty  pipes,  and  when  scarce  is  often  enriched  with  more 
or  less  Seine  water.  The  new  method  of  analysis  is  the 
gelatin  process. 

Constitution  of  Clouds. — M.  le  Goarant  de  Tromelin. 
— The  author  denies  that  clouds  and  fogs  consist  of  hollow 
spheres  of  water. 

No.  10,  November  1 5 ,  1884. 

Liquefaction  of  Gases. — Dr.  Tommasi. — From  a  note 
inserted  in  the  “  Antologia”  di,G.  P.  Viesseux  (vol.  xxvii., 
1827,  Florence)  it  would  appear  that  the  first  to  liquefy 
air  and  hydrogen  was  Perkins,  who  had  at  command  a 
machine  exerting  a  pressure  of  2000  atmospheres. 
Viesseux  does  not  state  his  authority.  Dr.  Tommasi  I 
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It  is  more  soluble  than  Bichromate  of 
Potash. 

It  is  of  uniform  strength  and  purity. 


SOLE  MAKERS— 

E.  P.  POTTER  &  CO., 

LITTLE  LEVER,  NEAR  BOLTON. 
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A  RE-DETERMINATION  OF  THE  ATOMIC 


WEIGHT  OF  CERIUM. 

By  HENRY  ROBINSON,  B.A., 

Assistant  to  the  Professor  of  Chemistry  in  the  University  of 
Cambridge. 


Having  worked  a  good  deal  during  the  last  few  years  on 
the  preparation  of  pure  compounds  of  the  cerium  and 
yttrium  metals,  I  was  led  to  seek  some  method  by  which  I 
might  obtain  their  anhydrous  chlorides  in  such  a  state  of 
purity  that  it  would  be  possible  to  make  from  them  re¬ 
determinations  of  the  atomic  weights  of  the  metals.  In 
April  last  year,  I  succeeded  in  preparing  anhydrous 
cerium  chloride  (and  in  this  paper  I  shall  confine  myself 
to  that  metal)  by  passing  dry  hydrochloric  acid  gas  over 
what  I  may  call  air-dry  cerium  oxalate,  heating  it  at  first 
gently,  so  as  not  to  char  the  oxalate,  and  then,  as  the 
operation  proceeded,  increasing  the  temperature  to  a  full 
red  heat.  The  chloride  so  obtained  was  perfedtly  white, 
and,  when  thrown  into  water,  dissolved  with  a  hissing 
noise  and  a  considerable  evolution  of  heat,  to  a  clear  and 
colourless  solution.  I  obtained  the  chloride  so  easily  on 
the  first  attempt,  I  supposed  I  could  repeat  the  experi¬ 
ment  at  will,  but  such  did  not  prove  to  be  the  case,  and, 
being  much  occupied  with  other  duties,  not  much  more 
was  done  towards  the  attainment  of  my  objedt  until  the 
commencement  of  the  present  year.  I  had  previously 
prepared  a  considerable  quantity  of  pure  cerium  oxalate, 
in  the  following  manner,  from  a  crude  yellow  sulphate 
obtained  from  Schuchardt.  It  contained  much  didymium 
and  a  smaller  quantity  of  lanthanum,  besides  other  metals. 
About  250  grms.  of  the  crude  material  were  taken  at  once, 
and  the  lumps  were  broken  down  in  a  mortar,  then  it  was 
transferred  to  a  flask  of  about  3  litres  capacity  and  100 
cub.  centims.  of  strong  nitric  acid  were  added  to  it,  after¬ 
wards  gradually  water  until  the  bulk  was  about  3  litres. 
After  shaking  frequently  for  a  day,  it  was  allowed  to  settle 
all  night,  and  next  morning  the  clear  liquid  was  syphoned 
into  another  flask.  Any  undissolved  was  left  in  the  flask 
to  go  on  with  the  next  lot,  to  be  treated  in  the  same  way. 
The  clear  liquid  which  had  been  syphoned  off  was  satur¬ 
ated  with  sulphuretted  hydrogen,  then  filtered  from  the 
reddish  brown  precipitate  thrown  down.  To  the  filtrate 
oxalic  acid  was  added,  until  there  was  no  further  precipi¬ 
tate  formed;  the  precipitated  oxalate  was  allowed  to 
settle  down,  and  the  clear  liquor  was  syphoned  off  and 
thrown  away.  T  he  oxalate  was  then  well  washed  with 
water  made  slightly  acid  with  nitric  acid  on  a  filter,  using 
a  Bunsen  pump,  dried  over  a  water-bath  and  then  ignited. 
The  Oxides  thus  obtained  were  dissolved  in  nitric  acid  ; 
the  solution  was  transferred  to  a  dish  and  evaporated 
down  on  a  water-bath  to  a  thick  syrup,  until  it  would 
scarcely  pour  from  the  basin.  It  was  then  transferred  to 
two  large  beakers,  each  containing  1500  cub.  centims.  of 
boiling  dilute  sulphuric  acid — 20  cub.  centims.  of  sulphuric 
acid,  sp.  gr.  i'84,  in  1000  cub.  centims.  of  water — well 
stirred  and  allowed  to  settle.  There  was  a  considerable 
precipitate  of  basic  cerium  sulphate ;  after  it  had  settle 
down  well,  the  clear  liquid  was  syphoned  off,  precipitated 
with  oxalic  acid,  and  the  above  process  was  exactly  re¬ 
peated  to  obtain  more  of  the  basic  cerium  sulphate.  After 
syphoning  off  as  much  as  possible  of  the  clear  liquid  from 
the  second  precipitate,  both  precipitates  were  thoroughly 
drained  together  on  a  filter  at  a  Bunsen  pump,  and  washed 
with  dilute  sulphuric  acid.  The  washings  and  the  clear 
liquid  from  the  second  precipitate  were  precipitated  wiih 
oxalic  acid,  and  the  oxalates  obtained,  principally  of  didy- 
rnium  and  lanthanum,  were  reserved  for  further  treatment, 


Bunsen’s. process  was  now  to  dissolve  the  basic  sulphate, 
and  re-precipitate  as  such,  repeating  the  process  until  he 
obtained  a  small  quantity  of  the  pure  sulphate ;  but  I 
found  it  better  from  this  stage  to  adopt  Gibbs’s  method  of 
treatment  with  lead  peroxide.  Accordingly  I  dissolved 
the  washed  and  drained  basic  sulphate  in  strong  nitric 
acid,  added  to  the  solution  some  lead  peroxide,  and°boiled 
the  whole  until  a  small  quantity  of  the  solution  diluted 
with  water  gave  no  precipitate  with  barium  nitrate.  If 
properly  done,  the  cerium  was  now  peroxidised 
and  in  solution  as  nitrate.  I  now  allowed  the 
excess  of  lead  peroxide  and  the  lead  sulphate 
formed  during  the  process  to  settle  down,  then  de¬ 
canted  the  clear  liquid  into  an  evaporating  .basin,  and 
heated  it  on  a  water-bath  until  it  became  a  thick  syrup. 
This  syrup  was  treated  with  boiling  dilute  nitric  acid— 25 
cub.  centims.  of  strong  acid  in  1000  cub.  centims.  of  water 
—by  which  the  cerium  nitrate  was  decomposed  into  a 
basic  nitrate  which  generally  settled  down  readily,  leaving 
only  a  small  quantity  of  ceiiurn  in  solution.  The  clear 
liquid  was  syphoned  off  and  saved  for  further  treatment. 
The  basic  nitrate  was  thrown  on  a  filter,  drained  at  the 
pump,  and  slightly  washed  with  dilute  nitric  acid.  It  was 
removed  from  the  filter-paper,  transferred  to  an  evapor¬ 
ating  basin,  and  thoroughly  heated  on  a  water-bath  until 
quite  dry  and  hard,  then  broken  up  with  a  pestle  in  the 
dish,  again  set  on  the  water-bath  and  heated,  and,  while 
there,  drenched  with  boiling  dilute  nitric  acid  of  the  same 
strength  as  that  used  before.  It  was  kept  hot  on  the 
water-bath  for  some  time  and  constantly  stirred,  then, 
after  standing  a  short  time,  the  greater  part  of  the  nearly 
clear  supernatant  liquor  was  poured  away  and  the  precipi¬ 
tate  transferred  to  a  filter,  where  it  was  drained  by  means 
of  the  pump  and  thoroughly  washed  with  dilute  nitric  acid 
until  some  of  the  basic  nitrate  taken  from  the  filter  and 
dissolved  in  hydrochloric  acid,  so  as  to  make  a  very  con¬ 
centrated  solution,  showed  no  trace  of  the  didymium  ab¬ 
sorption  bands.  When  this  point  was  reached  the  basic 
cerium  nitrate  cnntaining  a  little  lead  was  removed  from 
the  filter  and  put  in  a  flask,  hydrochloric  acid  was  added, 
and  the  whole  1  eated  on  a  water-bath  until  the  nitrate 
was  converted  into  chloride  and  dissolved.  The  greater 
part  of  the  excess  of  hydrochloric  acid  was  evaporated 
away,  as  the  oxalate  of  cerium,  to  be  obtained  subse¬ 
quently,  was  found  to  be  rather  soluble  when  much  of 
that  acid  was  present.  The  cerium  chloride  was  dissolved 
in  water  and  the  solution  saturated  with  sulphuretted 
hydrogen,  then  filtered  from  the  lead  sulphide  ;  the  filtrate 
was  boded  to  get  rid  of  the  sulphuretted  hydrogen,  and 
again  filtered  to  remove  the  small  quantity  of  sulphur 
which  separated  out.  The  warm  solution  was  then  satu¬ 
rated  with  chlorine,  and  left  to  stand  all  night,  so  that  if 
any  iron  was  present  it  might  be  peroxidised)  The  cerium 
was  then  precipitated  from  the  acid  solution  by  well  puri¬ 
fied  oxalic  acid  ;  the  oxalate  was  allowed  to  settle  down 
thoroughly,  and  the  clear  liquor  was  poured  away.  After 
several  washings  by  decantation,  using  a  dilute  solution 
of  hydrochloric  acid  containing  about  2  per  cent  of  hydro¬ 
chloric  acid,  the  oxalate  was  transferred  to  a  funnel  which 
held  a  perforated  platinum  plate  in  its  neck,  and  well 
washed  with  boiling  water,  then  dried  on  the  water-bath. 
All  the  cerium  oxalate  I  have  used  in  my  experiments  was 
prepared  in  the  way  just  described.  When  I  had  obtained 
a  sufficient  quantity,  the  whole  was  well  mixed  in  a  mortar 
and  then  placed  in  a  rather  loosely  stoppered  bottle. 
From  time  to  time  a  quantity  sufficient  for  each  experi¬ 
ment  was  taken  from  this  bottle.  When  I  had  prepared 
all  thepure  oxalate  I  required, I  hit  accidentally  on  a  simpler 
mode  of  separating  cerium  from  lanthanum  and  didymium. 
Instead  of  precipitating  the  cerium  as  basic  sulphate,  I 
evaporated  the  solution  of  the  mixed  nitrates  of  cerium, 
lanthanum,  and  didymium,  obtained  in  the  first  instance, 
to  complete  dryness  ;  then  heated  the  brown  mass  over  a 
naked  flame  until  the  brown  colour  entirely  disappeared, 
and  the  residue  became  a  pale  yellow.  On  treating  this 
I  yellow  residue  with  boiling  dilute  nitric  acid,  the  whole  of 
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the  lanthanum  and  didymium  was  dissolved,  and  nearly  all 
the  cerium  was  left  as  basic  nitrate. 

When  preparing  the  chloride  I  weighed  out  for  each  ex¬ 
periment  about  io'5  grms.  of  the  air-dry  oxalate,  and  put 
it  in  a  rather  wide  glass-tube  about  18  inches  long  The 
tube  was  then  placed  in  a  paraffin  bath  and  dry  hydro¬ 
chloric  acid  passed  through  it.  The  hydrochloric  acid  gas 
was  prepared  in  the  following  way: — 20  parts  of  oil  of 
vitriol  were  mixed  with  8  parts  of  water,  and  the  mixture 
was  allowed  to  cool;  it  was  then  poured  onto  12  parts  of 
common  salt.  The  gas  is  not  produced  when  the  acid  is 
thus  diluted  until  a  gentle  heat  is  applied,  but  when  it  is  it 
comes  so  easily  that  it  may  be  regulated  to  come  at  any 
desired  rate.  The  gas  was  first  passed  through  a  WoulfTs 
bottle  containing  oil  of  vitriol,  and  with  three  tubulures, 
the  third  one  being  connebted  with  an  apparatus  for  pro¬ 
ducing  carbon  dioxide,  so  that  when  necessary  that  gas 
could  be  admitted  without  disconnecting  any  part  of  the 
apparatus,  next  through  two  large  |J-tubes  containing  cal¬ 
cium  chloride,  then  again  through  a  bottle  containing  oil 
of  vitriol,  and  lastly  through  a  (j-tube  filled  with  asbestos 
to  catch  any  spray  of  sulphuric  acid  which  might  be  pro¬ 
duced.  The  gas  now  entered  the  tube  containing  the 
oxalate,  and  the  excess,  after  passing  through  a  sulphuric 
acid  wash-bottle,  was  absorbed  in  water.  Soon  after  the 
hydrochloric  acid  began  to  pass  over  the  oxalate,  water 
made  its  appearance  at  the  exit  end  of  the  tube.  When 
the  air  was  expelled  heat  was  applied  to  the  bath,  much 
water  continued  to  come  off,  and  was  driven  away  by 
heating  the  end  of  the  tube.  When  the  temperature  of 
the  bath  rose  a  little  above  120° — generally  at  123° — the 
oxalic  acid  began  to  sublime  to  the  end  of  the  tube  and 
condensed  there  in  crystals;  this  in  its  turn  was  driven 
away  by  heating  the  tube.  As  long  as  oxalic  acid  was 
seen  to  come  off  the  bath  was  kept  between  120°  and  130°, 
and  all  that  did  show  itself  as  oxalic  acid  did  so  between 
these  limits. 

Afterwards  the  temperature  of  the  bath  was  allowed  to 
rise  gradually  to  200° ;  there  was  no  advantage  in  going 
higher,  as  the  paraffin  evaporated  away  and  a  gas  furnace 
can  easily  be  regulated  to  this  temperature.  I  now  trans¬ 
ferred  the  substance,  not  yet  completely  converted  into 
chloride,  to  another  tube  and  continued  the  process  in  an 
ordinary  gas  combustion  furnace.  1'he  objedt  now  was  to 
so  regulate  the  temperature  that  water  was  kept  coming 
off  without  increasing  the  heat  so  rapidly  as  to  char  the 
oxalate  left  undecomposed.  When  a  low  red-heat  was 
reached  a  slow  current  of  carbon  dioxide  was  passed  in 
along  with  the  hydrochloric  acid  to  burn  the  little  carbon 
left  from  a  small  quantity  of  the  oxalic  acid  nearly  always 
charring.  When  the  slightly  grey  appearance  of  the 
chloride  due  to  this  small  quantity  of  carbon  disappeared 
the  current  of  carbon  dioxide  was  stopped,  that  of  the 
hydrochloric  acid  was  continued  for  an  hour  longer,  while 
the  chloride  was  kept  at  a  full  red-heat.  With  the  hydro¬ 
chloric  acid  still  flowing  over  the  chloride  the  furnace  was 
gradually  cooled  until  it  was  safe  to  handle  the  glass-tube  ; 
the  exit  end  of  the  tube  was  then  plugged,  then  the  other 
end,  and  the  tube  was  removed  from  the  furnace  and 
wiped  clean  from  the  magnesia  it  had  been  lying  in.  The 
cork  of  the  tube  was  then  withdrawn  and  the  chloride 
slipped  into  the  weighing  flask,  which  was  securely  closed 
by  a  glass-cap  well  ground  on  to  its  neck.  It  was  then 
quickly  weighed  while  still  quite  warm.  The  objedt  in 
weighing  the  chloride  at  this  stage  in  the  process  was  to 
make  quite  sure  no  water  was  absorbed  before  the  final 
weighing  was  made,  and  such  was  found  to  be  the  case, 
for  although  there  was  always  a  small  increase  in  weight, 
about  o-oo25  grm.  on  6*5  grms.  of  the  chloride,  it  was  no 
more  than  was  easily  accounted  for  by  the  loss  that  would 
arise  from  weighing  the  body  warm.  When  weighing  the 
chloride  it  was  placed  in  a  small  flask  with  a  closely 
fitting  cap,  and  an  exadlly  similar  flask  was  used  as  a  tare; 
the  latter  required  the  addition  of  o  0005  grm.  to  balance 
the  weighing  flask ;  whatever  was  done  to  the  one  flask 
was  always  done  to  the  other,  and  they  were  always  kept  1 
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beside  one  another.  To  avoid  repetition,  I  may  say  here 
that  in  all  the  other  weighings  the  body  to  be  weighed 
was  placed  in  one  vessel,  and  another  vessel  as  similar  in 
material  and  weight  as  possible  was  used  as  a  tare.  The 
weight  having  been  taken,  in  order  to  remove  extraneous 
hydrochloric  acid,  the  flask  containing  the  chloride  and 
the  tare  were  placed  over  sulphuric  acid  and  surrounded 
by  quick-lime  under  the  receiver  of  a  large  air-pump^whichi 
could  be  exhausted  very  rapidly  to  within  3  millims.  of  a 
vacuum.  This  was  usually  done  during  an  afternoon ; 
they  were  left  here  the  whole  of  the  two  following  days, 
and  on  the  morning  of  the  fourth  day  air,  dried  by  passing 
through  sulphuric  acid  and  phosphoric  anhydride,  was  let 
into  the  receiver.  This  treatment  was  found  to  com¬ 
pletely  free  the  chloride  from  adhering  hydrochloric  acid, 
as  when  it  was  dissolved  its  solution  was  perfedlly  neutral. 
The  two  flasks  were  now  removed  from  the  receiver, 
securely  closed,  and  the  final  weighing  of  the  chloride 
made  ;  it  was  then  cautiously  dissolved  in  water. 

In  making  the  following  determinations  pure  silver 
was  used,  prepared,  according  to  Stas’s  directions,  by  pre¬ 
cipitation  from  an  ammoniacal  solution  of  the  nitrate  by 
ammonium  sulphite.  For  each  experiment,  after  making 
the  first  weighing,  I  calulated  how  much  silver  was  re¬ 
quired  to  precipitate  the  chlorine  of  the  cerium  chloride, 
assuming  at  the  outset  the  atomic  weight  of  cerium  was 
141-0.  I  then  weighed  in  a  porcelain  crucible  that 
quantity,  less  about  10  m.grms.,  and  ignited  it  in  a  current 
of  dry  and  purified  hydrogen,  keeping  it  some  time  at  a 
red-heat,  allowed  it  nearly  to  cool  in  hydrogen,  and  then 
heated  it  again  nearly  to  redness  irt  air.  After  cooling 
over  sulphuric  acid  the  silver  was  weighed  and  transferred 
to  a  20- oz.  bottle,  and  the  empty  crucible  was  again 
weighed.  A  sufficient  quantity  of  nitric  acid,  sp.  gr.  1-42, 
was  added  to  the  silver,  and  the  stopper  of  the  bottle, 
which  had  been  previously  well  ground  in  with  emery, 
was  tied  down  fast.  The  bottle  was  then  placed  in  a 
water-bath,  and  the  water  was  heated  gradually  until  it 
boiled.  It  was  kept  at  this  temperature  nearly  an  hour. 
There  was  no  escape  of  gas  at  the  stopper  ;  ifthe  stopper 
ever  did  slip,  the  silver  being  dissolved  was  rejected,  and  a 
fresh  quantity  was  weighed.  The  solution  of  the  silver* 
was  made  some  time  before  it  was  required,  so  that  the 
bottle  and  contents  were  quite  cool  when  opened.  After 
carefully  cleaning  the  neck  and  stopper  of  the  bottle  on 
the  outside  the  stopper  was  loosened  and  washed  down 
into  the  bottle,  a  little  more  water  was  added  when  the 
silver  was  found  to  be  completely  dissolved,  and  the 
solution  to  be  perfedlly  clear.  The  succeeding  operations 
were  performed  in  ,a  room  from  which  daylight  was  ex¬ 
cluded.  The  solution  of  cerous  chloride  was  poured  into 
the  solution  of  silver  nitrate  in  the  bottle  in  which  it  was 
prepared,  and  the  whole  was  well  shaken.  The  additional 
quantity  of  silver  required  for  the  complete  precipitation 
of  the  chlorine  was  added  by  means  of  an  approximately 
centinormal  solution  of  silver  nitrate,  1  grm.  of  which 
contained  0-001064  grm.  of  silver.  As  I  did  not  measure 
the  quantity  of  the  solution  used,  but  weighed  it,  I  dis¬ 
carded  the  ordinary  forms  of  burette  in  favour  of  a  conve¬ 
nient  sized  bulb  which  I  fused  on  to  a  glass  stop-cock  ;  in 
this  shape  it  was  more  easily  weighed.  The  titration  was 
made  in  an  oblong  box,  divided  into  two  compartments 
by  a  partition.  The  inside  of  the  box  was  well  blackened. 
In  the  partition  a  round  hole  was  bored  ij  inch  in  dia¬ 
meter;  in  the  right-hand  compartment  a  lamp  was  placed, 
and  between  it  and  the  hole  in  the  partition  a  spherical 
flask  containing  a  solution  of  potassium  chromate,  so  that 
the  light  from  the  lamp  before  passing  through  the  hole 
had  to  pass  through  the  yellow  liquid  in  the  flask.  In  the 
left-hand  compartment  the  bottle  containing  the  chloride 
was  placed  in  such  a  position  that  the  upper  portion  and 
surface  of  the  liquid  it  contamed  was  illumined  by  the 
pencil  of  yellow  light  proceeding  through  the  hole.  The 
burette  was  fixed  in  a  stand  in  the  box,  so  that  it  dropped 
the  solution  of  silver  nitrate  into  the  bottle  when  the 
latter  was  in  the  best  light.  By  this  arrangement  the 
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Nn.  nf 

Cerous 

Ratio  of  Cerous 

Expt. 

used. 

Chloride 

used. 

Ch'oride  and  Cerium 
to  107-66  of  Silver. 

Grms. 

Grms. 

CeCl„. 

Ce. 

2 

7-26630 

5’536i 

82-0248 

46-6548 

3 

7-98077 

6-0791 

82-0066 

46-6366 

4 

8-50626 

6-4761 

81-9652 

46-5953 

8 

9-18029 

6-98825 

Si'9533 

46-5833 

9 

8-78015 

66873 

81-9968 

46-6268 

IO 

9-20156 

7-0077 

81-9914 

46-6214 

11 

9"J3930 

96000 

81-9881 

46  6181 

Ratio  of  Cerous  .  .  .  ,,,  .  ,. 

Chloride  and  Cerium  height 

to  107-93  of  Silver.  of  Cerium. 


CeCJg. 

Ce. 

Ag=l07'66. 

Ag=io7'93. 

82-2309 

46-7733 

139-9644 

140-3205 

82-2110 

46-7540 

139-9098 

140  2620 

82-1710 

46-7140 

139-7856 

140-1420 

82-1614 

467044 

I39"7499 

140-1132 

82-2036 

46-7466 

139-8804 

140-2398 

82-1970 

46-7400 

139-8642 

140-2200 

82-1937 

46-7367 

I39-8543 

140-2101 

slightest  turbidity  produced  in  the  liquid  by  the  silver 
chloride  is  at  once  detected.  The  credit  of  originating  it 
is  due  to  Stas.  With  a  little  practice  it  soon  becomes 
easy  by  observing  the  amount  of  turbidity  produced  bv 
each  addition  of  the  silver  nitrate  to  the  chloride  to  know 
how  many  drops  may  be  added  the  next  time  with  safety, 
and  as  one  drop  of  the  solution  of  silver  nitrate  I  used 
contained  only  i-20th  of  a  m.grm.  of  silver  there  was  not 
much  danger  of  adding  an  appreciable  excess. 

I  have  made  seven  determinations  of  the  chlorine  in 
cerous  chloride  by  the  method  I  have  just  described.  The 
mean  of  these  determinations  gives  139-8584  as  the 
atomic  weight  of  cerium  when  the  atomic  weight  of 
hydrogen  is  taken  as  1  ;  if  that  of  oxygen  is  taken  as  16, 
then  the  number  for  cerium  becomes  140-2154. 

I  have  taken  the  specific  gravity  of  cerous  chloride  by 
weighing  it  in  carefully  purified  benzene,  and  I  find  it  to 
be  3  -88  compared  with  water  at  15  -5°.  Then  making  cor¬ 
rections  for  weighing  in  air,  for  both  the  brass  and  platinum 
weights  and  for  the  cerous  chloride,  I  find  the  atomic 
weight  in  vacuo  when  hydrogen  is  1  to  be  139-9035,  and 
when  oxygen  is  16  to  be  140-2593.  I  thus  find  the  atomic 
weight  of  cerium  to  be  lower  than  Bubrig  did,  but  I  defer 
making  comments  on  the  work  of  others  who  have  pre¬ 
ceded  me  until  I  have  made  some  determinations  of 
cerous  bromide.  This  latter  compound  I  have  already 
succeeded  in  making  by  passing  hydrobromic  acid  over 
cerium  oxalate. 

The  ratios  I  have  employed  in  this  paper  are  those  of 
Stas,  and  are  as  follows  If  the  atomic  weight  of  hydro¬ 
gen  is  1,  that  of  oxygen  is  15-96,  silver  is  107-66,  and 
chlorine  35-37. 

The  atomic  weight  of  oxygen  being  16,  that  of  silver  is 
107-93,  and  of  chlorine  34-457. 

The  table  above  shows  the  quantities  of  silver  and 
cerous  chloride  used  in  each  experiment,  and  the  ratios 
obtained. 


REPORT  OF  THE  COMMITTEE  ON  INDEXING 
CHEMICAL  LITERATURE.* 

The  Committee  on  Indexing  Chemical  Literature  ap¬ 
pointed  in  1882  respectfully  presents  the  following  report 
of  progress. 

We  have  the  pleasure  to  announce  that  since  our  last 
Report  the  following  Indexes  have  been  published  by 
their  authors,  the  arrangement  of  material  being  uniform 
with  that  of  those  previously  issued. 

Ozone,  second  index,  by  Prof.  Albert  R.  Leeds. 

Peroxide  of  Hydrogen,  second  index,  by  Prof.  A.  R 
Leeds. 

Speed  of  Chemical  Reactions,  by  Prof.  R.  B.  Warder. 

Starch  Sugar,  by  Dr.  E.  J.  Hallock. 

Besides  these  a  valuable  contribution  to  chemical 
bibliography  has  been  independently  published  on  a 
somewhat  different  plan  by  Professor  Albert  B.  Prescott 


*  Advance  Proofs  from  the  P  roceedings  of  the  American  Association 
for  the  Advancement  of  Science,  \ ol.  xxxiii.,  Philadelphia  Meeting, 
September,  1884. 


and  Mr.  J.  W.  Baird.  The  full  titles  of  the  above  will  be 
found  at  the  close  of  this  Report. 

Two  hundred  and  fifty  copies  of  our  Report  for  1883 
have  been  sent  to  chemists  throughout  the  United  States, 
the  Smithsonian  Institution  having  kindly  attended  to  the 
distribution  by  mail  without  expense  to  the  Committee. 
This  led  to  correspondence  with  several  chemists  who 
regarded  the  scheme  of  co-operative  indexing  favourably, 
and  resulted  in  several  offers  of  assistance. 

Professor  Wm.  Ripley  Nichols  offers  an  Index  to  the 
Literature  of  Carbon  Monoxide. 

Professor  L.  P.  Kinnicutt  offers  an  Index  to  the  Litera¬ 
ture  of  Meteorites. 

Dr.  Henry  Leffmann  reports  progress  on  his  Index  to 
the  Literature  of  Arsenic. 

Professor  C.  E.  Monroe  does  likewise  with  reference  to 
an  Index  to  the  Literature  of  Explosives. 

Professor  A.  B.  Prescott  and  Mr.  J.  T.  Craig  offer  an 
Index  to  the  Literature  of  Phosphorus. 

Dr.  H.  Carrington  Bolton  has  in  preparation  a  second 
index  to  the  Literature  of  Uranium. 

An  offer  was  also  received  of  an  Index  to  an  element 
already  on  the  list  of  those  published,  but  was  withdrawn 
as  soon  as  the  author  had  his  attention  called  to  the  ex¬ 
isting  publication.  This  circumstance  shows  forcibly  the 
advantage  of  co-operation  through  this  Committee. 

We  are  pleased  to  announce  that  in  consequence  of  our 
representations  the  Smithsonian  Institution  has  consented 
to  Publish  Indexes  to  Chemical  Literature  which  shall  be 
endorsed  by  this  Committee.  The  Smithsonian  places  a 
limit  to  the  number  of  pages  which  will  be  printed  per 
annum,  but  the  limit  is  a  generous  one. 

By  thus  securing  the  assistance  of  the  Smithsonian  In¬ 
stitution,  chemists  are  assured  of  a  reliable  and  authorita¬ 
tive  channel  of  publication,  together  with  a  wide  circulation, 
and  the  plan  of  co-operative  indexing  will  undoubtedly 
receive  a  great  stimulus. 

Finally,  to  extend  more  widely  acquaintance  with  the 
existing  Indexes,  we  append  a  complete  list  of  those 
printed.  A  limited  number  of  those  published  by  the  New 
York  Academy  of  Sciences  can  be  had  by  addressing  the 
Chairman  of  the  Publication  Committee  of  the  Academy, 
Prof,  D.  S.  Martin,  236  West  4th  Street,  New  York  City. 

Respectfully  submitted, 

H.  Carrington  Bolton,  Chairman. 

Ira  Remsen. 

F.  W.  Clarke. 

Albert  R.  Leeds. 

Alexis  A.  Julien. 

Sept.  4,  1884. 

List  of  Indexes  to  Chemical  Literature. 

Uranium,  Index  to  the  Literature  of.  By  H.  Carrington 
Bolton.  Annals  of  the  New  York  Lyceum  of  Natural 
History,  vol,  ix.,  February,  1870.  15  pp.  8vo. 

Manganese,  Index  to  the  Literature  of;  1596 — 1874.  By 
H.  Carrington  Bolton.  Annals  of  the  Lyceum  of 
Natural  History,  New  York,  vol.  xi.,  November,  1875. 
44  pp.  8vo. 

Titanium,  Index  to  the  Literature  of ;  1873—1876.  By 
Edw.  J.  Hallock.  Annals  of  the  N.  Y.  Academy  of 
Sciences,  vol.  i.,  Nos.  2  and  3  1877.  22  pp.  8vo. 
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Vanadium,  Index  to  the  Literature  of.  By  G.  Jewett 
Rockwell.  Annals  of  the  N.  Y.  Academy  of  Sciences, 
vol.  i.,  No.  5,  1877.  I3  PP<  8vo. 

Ozone,  Index  to  the  Literature  of ;  1875 — 1879.  By  Albert 
R.  Leeds.  Annals  of  the  N.  Y.  Academy  of  Sciences, 
vol.  i. ,  No.  12,  1880.  32  pp.  8 vo. 

Peroxide  of  Hydrogen,  The  Literature  of ;  1818 — 1878. 

By  Albert  R.  Leeds.  Annals  of  the  N.  Y.  Academy 
of  Sciences,  vol.  i.,  No.  13,  1880.  n  pp.  8vo. 
Electrolysis,  Index  to  the  Literature  of;  1784 — 1880.  By 
W.  Walter  Webb.  Annals  of  N.  Y.  Academy  of 
Sciences,  vol.  ii.,  No.  10,  1882.  40  pp.  8vo. 

Speed  of  Chemical  Reactions,  Literature  of.  By  Robert 
B.  Warder.  Proceedings  of  the  Am.  Assoc.  Adv. 
Science,  vol.  xxxii.,  1883.  3  pp.  8vo. 

Starch  Sugar,  Bibliography  of.  By  Edw.  J.  Hallock. 
Appendix  E  to  Report  on  Glucose  prepared  by  the 
National  Academy  of  Sciences  in  response  to  a  request 
made  by  the  Commissioner  of  Internal  Revenue. 
U.  S.  Internal  Revenue,  Washington,  D.  C.,  1884. 
44  pp.  8vo. 

Ozone,  Index  to  the  Literature  of  (1879—1883)  ;  accom¬ 
panied  by  an  Historical-Critical  Resume  of  the 
Progress  of  Discovery  since  1879.  By  Albert  R. 
Leeds.  Annals  N.  Y.  Academy  of  Sciences,  vol.  iii., 
p.  137,  1884.  16  pp.  8vo. 

Peroxide  of  Hydrogen,  Index  to  the  Literature  of;  1879— 

1883.  By  Albert  R.  Leeds.  Annals  N.  Y.  Academy 
of  Sciences,  vol.  iii.,  p.  133,  1884.  3  pp.  8vo. 

Dictionary  of  the  Action  of  Heat  upon  Certain  Metallic 
Salts,  including  an  Index  to  the  principal  Literature 
upon  the  Subjedt.  Compiled  and  arranged  by  J.  W. 
Baird,  contributed  by  A.  B.  Prescott.  New  York, 

1884.  70  pp.,  8vo. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London 
for  THE  Month  ending  October  31ST,  1884. 

By  WILLIAM  CROOKES,  F.R.S. 

WILLIAM  ODLING,  M.B.,  F.R.S. ,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford. 

and  C.MEYMOTT  TIDY,  M.B.,  F.C.S., 

Professor  of  Chemistry  and  of  Forensic  Medicine  at  the  London 
Hospital;  Medical  Officer  of  Health  for  Islington. 

do  Colonel  Sir  Francis  Bolton,  Water  Examiner, 
Metropolis  Water  Act,  1871. 

London,  November  7th,  1884. 

Sir,— We  submit  herewith  the  results  of  our  analyses 
of  the  188  samples  of  water  colledted  by  us  during  the  past 
month,  at  the  several  places  and  on  the  several  days  indi¬ 
cated,  from  the  mains  of  the  seven  London  Water  Com¬ 
panies  taking  their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  Odtober  ist  to  Odtober 
31st  inclusive.  The  purity  of  the  water,  in  respedt  oforganic 
mattei,  has  been  determined  by  the  Oxygen  and  the 
Combustion  processes;  and  the  results  of  our  analyses  by 
these  methods  are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  submitted  to 
analysis. 

Of  the  188  samples  subjected  to  examination,  three 
were  found  to  be  “very  slightly  turbid .”  The  remaining 
185  samples  were  perfectly  clear,  bright,  and  well-filtered? 

As  regards  degree  of  freedom  from  organic  matter,  the 
water  supplied  to  the  Metropolis  during  the  past  month 
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has  more  than  maintained  the  character  it  has  now  ex¬ 
hibited  continuously  for  a  long  time  past.  Thus,  while  the 
mean  proportion  of  organic  carbon  in  the  water  supplied 
by  the  Thames  Companies  during  the  previous  three 
months  was  0'i28  part  in  100,000  parts,  the  mean  propor¬ 
tion  in  the  Thames-derived  water  supplied  during  the 
past  month  was  only  o-ii8  part  in  100,000  parts  ;  corres¬ 
ponding  to  about  two-tenths  of  a  grain  of  organic  matter 
per  gallon  ;  this  excessively  low  proportion  of  organic 
matter  being,  it  must  be  said,  quite  unusual  for  the  period 
of  the  year. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


THE  LATE  MR.  FRANK  HATTON,  F.C.S. 


A  movement  has  been  set  on  foot,  with  the  approval  of 
the  Council,  to  found  a  memorial  prize  at  the  Royal  School 
of  Mines  and  Normal  College  of  Science,  South  Kensing¬ 
ton,  in  honour  of  the  late. Frank  Hatton. 

This  gentleman,  who  so  untimely  met  his  end  by  a  sad 
accident  last  year  while  acting  as  scientific  pioneer  in  the 
service  of  the  British  North  Borneo  Company,  was  for 
some  years  a  student  at  the  above  Institution.  The 
energy  and  enthusiasm  he  displayed  in  the  laboratory  and 
his  spirit  and  tadt  as  an  explorer  in  the  wilds  of  Borneo 
show  that  Science  has  cause  to  regret  the  loss  of  a  youth¬ 
ful  worker  full  of  promising  usefulness.  ~Mr.  Hatton’s 
contributions  to  chemistry,  work  done  whilst  a  student  at 
South  Kensington,  comprised  papers  “  On  the  Adtion  ot 
Bacteria  on  Gases,”  “  On  the  Oxidation  of  Organic  Matter 
in  Water  by  Filtration  through  Various  Media,  and  on 
the  Reduction  of  Nitrates  by  Sewage,  Spongy  Iron  and 
other  Agents,”  and  one  “  On  the  Redudtlon  of  Amylic 
Alcohol,”  which  were  published  in  the  Journal  of  the 
Chemical  Society. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Ordinary  Meeting,  Thursday ,  November  20,  1884. 

Dr.  W.  H.  Perkin,  F.R.S.,  President,  in  the  Chair. 

During  the  evening  a  ballot  was  held,  and  the  following 
gentlemen  were  declared  by  the  scrutators  (Messrs.  Davies 
and  Greenaway)  duly  eledted  Fellows  F.  Broughton, 
F.  J.  Down,  L.  Ehrmann,  F.  G.  Holmes,  J.  Hulme,  C. 
Thompson,  W.  F.  Wyley. 

Ihe  following  certificates  were  read  for  the  first  time  : 
— W.  P.  Ashe,  J.  Ballard,  H.  M.  Chapman,  J.  D.  John¬ 
stone,  G.  F.  Kendall,  P.  C.  Porter,  W.  C.  Wise. 

Dr.  Thorne  then  communicated  the  substance  of  a 
paper  by  Khan  Bahadur  Bomanji  Sobrabji  “  On  some 
New  Paraffins."  The  readtion  used  by  the  author  is  the 
one  proposed  by  Wurtz — 

2C;jH2;t-f1I  -j-  Na2  =  2NaI  -j-  C»H2»t  +  C»H2;»  4  2. 

The  author  gives  an  account  of  the  preparation  and  pro¬ 
perties  of  the  following  bodies Cetane,  Cl6H34;  boils 
at  27S  ,  melts  at  i8D  to  20°;  its  vapour  density  was  found 
by  Meyer’s  apparatus  7^9  to  7’85  ;  theory  requires  7 '84. 
Dicetyl,  C32H(,6,  crystallising  in  glistening  scales  which 
melt  at  70°.  Ethyl-cetyl  and  diheptyl,  boiling-point  245°. 

Dr.  Japp  then  read  a  paper  ‘‘  On  Additive  and  Condensa¬ 
tion  Compounds  of  Diketones  with  Ketones,"  by  F.  R. 
Japp  and  N.  H.  J.  Miller.  In  a  lormer  communication 
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Action  of  the  Halogens  on 

it  was  shown  that  phenanthraquinone,  acetone,  and  am¬ 
monia  readt  according  to  the  equation — 

C^HgOg  -|-  C^HqO  -|-NH3  =  Ci7Hi5N  O2  -J-  OH2, 
and  that  the  resulting  compound,  acetone-phenanthra- 
quinon-imide,  when  treated  with  aqueous  acids,  takes  up 
water  and  parts  with  ammonia,  yielding  a  compound  of 
the  formula  Ci7HI403,  which  may  be  named  acetone- 
phenanthraquinone.  A  further  study  of  this  body  has  led 
the  authors  to  abandon  the  formula  which  was  at  first 
given,  and  to  believe  that  the  constitution  of  this  sub¬ 
stance  is — 

C6H4— C(OH)— CH2— CO— CH3 

c6h4-co 

In  the  imide  mentioned  above  the  authors  consider  that 
the  imido  group  attaches  itself  to  the  phenanthra¬ 
quinone  residue  and  not  to  the  acetone  residue,  because 
when  a  mixture  of  phenanthraquinone  and  acetone 
is  adted  on  by  potash,  both  carbonyl  groups  take  part 
in  the  readtion,  and  an  additive  compound  of  one 
molecule  of  phenanthraquinone  with  two  molecules 
of  acetone  is  obtained  (diacetone-phenanthraquinone). 
Under  other  conditions  an  additive  compound  of  two 
molecules  of  phenanthraquinone  with  one  molecule  of 
acetone  was  obtained.  The  authors  also  describe  con¬ 
densation  compounds  formed  from  the  above  additive 
compounds  by  the  abstraction  of  the  elements  of  water. 
They  have  extended  the  application  of  these  reactions  to 
the  adtion  of  potash  upon  mixtures  of  benzil  with  acetone 
and  with  aceto-phenon  respectively,  and  have  obtained 
the  compounds  acetone-benzil  and  aceto-phenone-benzil. 
The  substance  obtained  from  acetone-benzil  by  the  ab¬ 
straction  of  water  possesses  considerable  theoretical 
interest,  since  the  hydroxyl  group  appears  to  be  eliminated 
along  with  a  hydrogen  atom  from  the  methyl  group  to 
form  a  closed-chain  compound,  whereas  aceto-phenone- 
benzil  parts  with  its  hydroxyl  group  along  with  a  hydro¬ 
gen  atom  from  the  contiguous  methylene  group,  yielding 
an  unsaturated  compound.  The  authors  then  describe  in 
detail  the  adtion  of  potash  of  various  strengths  upon  mix¬ 
tures  of  phenanthraquinone  and  acetone ;  the  adtion  of 
acetic  anhydride  upon  diacetone-phenanthraquinone, 
which  gives  rise  to  dehydro  diacetone-phenanthraquinone, 
C20H18O3 ;  the  adtion  of  nascent  hydrogen  upon  acetone- 
phenanthraquinone ;  the  adtion  of  dilute  potash  upon 
monacetone-phenanthraquinone  ;  of  strong  potash  upon 
a  solution  of  acetone-phenanthraquinone  in  acetone.  The 
authors  find  that  the  adtion  of  diethylamine  on  acetone- 
phenanthraquinone  is  identical  with  that  of  potash.  The 
authors  then  give  a  detailed  account  of  the  adtion  of 
potash  upon  mixtures  of  benzil  and  acetone:  three  dis- 
tindt  produdts  may  be  obtained  according  to  the  conditions 
of  the  experiment.  By  adting  with  a  small  quantity  of 
potash  upon  benzil  dissolved  in  an  excess  of  acetone, 
acetone-benzil  is  formed,  C^H^C^.  If  an  excess  of 
potash  be  employed  a  condensation  produdt,  dehydracetone- 
benzil,  Ci7HI402,  is  obtained  :  by  adting  with  a  small 
quantity  of  potash  upon  acetone  mixed  with  an  excess  of 
benzil  a  condensation  produdt,  dehydracetone-dibenzil, 
C3iH2404,  is  formed.  These  readtions  are  described  in 
detail,  and  also  the  adtion  of  heat,  oxidising  agents, 
ammonia,  and  hydroxylamine  upon  acetone-benzil.  Similar 
readtions  with  the  two  other  produdts  were  studied.  The 
adtion  of  potash  in  the  cold  upon  a  mixture  of  benzil  and 
acetophenone  was  investigated.  The  produdts  were 
dehydraceto  -  phenone  -  benzil,  C22IH602,  and  aceto- 
phenone-benzil,  C22Hi803.  By  the  adtion  of  bromine  on 
the  first  of  these  two  bodies  a  tetrabromide,  C22Hi602Br4, 
was  obtained. 

Dr.  Ramsay  then  read  a  paper  “  On  the  Vapour-pressure 
of  Acetic  Acid,  and  on  a  New  Method  of  Determining 
the  Vapour-pressures  of  Liquids ,”  by  W.  Ramsay  and 
Sydney  Young.  The  vapour-pressures  of  acetic  acid, 
which  have  given  very  discordant  results  in  the  hands  of 
other  observers,  have  been  found  to  be  perfedlly  concordant 


the  Salts  of  Trimethyl-sulphine . 

and  regular  by  the  authors.  They  use  for  the  purpose  of 
determining  the  vapour-pressure  of  liquids  a  species  of 
still  into  which  a  thermometer  dips ;  the  bulb  of  the  ther¬ 
mometer  is  covered  with  cotton-wool  or  other  suitable 
substance.  Liquid  can  be  admitted  from  time  to  time 
from  a  reservoir  to  moisten  the  cotton-wool.  Heat  is 
applied  to  the  tube  surrounding  the  thermometer,  and  the 
liquid  evaporates  from  the  cotton-wool  without  entering 
into  ebullition.  By  altering  the  pressure  in  the  apparatus 
the  temperature  registered  by  the  thermometer  corre¬ 
spondingly  alters.  By  this  means  the  determination  of 
vapour-pressures  is  easy  and  exadt.  The  results  obtained 
by  this  method  have  been  shown,  by  exceedingly  numerous 
observations,  to  be  coincident  with  the  vapoui-pressures 
measured  in  the  ordinary  way. 

Dr.  Masson  then  read  a  paper  “  On  the  Action  of  the 
Halogens  on  the  Salts  of  Trimethyl-sulphine,'1'  by  L. 
Dobbin  and  Orme  Masson.  When  dry  trimethyl-sulphine 
iodide  is  shaken  up  with  an  ethereal  solution  of  iodine,  a 
black  tarry  liquid  was  produced,  which  did  not  crystallise. 
By  the  adtion  of  iodine  on  the  bromide  and  chloride 
reddish  black  crystals  were  obtained,  which  were,  however., 
unstable  in  air  and  so  were  not  analysed.  By  the  adtion 
of  bromine  vapour  on  the  iodide  a  red  oil  was  formed, 
which  after  exposure  for  a  short  time  to  the  air  soli¬ 
dified.  The  mass  was  washed  with  ether,  and  crystallised 
from  hot  alcohol.  Orange-red  crystals  separated,  which 
analysis  proved  to  be  trimethyl  sulphine  dibrom-iodide, 
Me3SIBr2.  Its  properties  and  those  of  the  platinum  salt 
are  given.  The  crystals  are  converted  by  ammonia  solu¬ 
tion  into  iodide  of  nitrogen.  Ammonia-gas,  however, 
forms  an  addition  produdt,  Me3SIBr22NH3,  an  amorphous, 
non-explosive,  light  green  solid,  stable  only  in  an  atmo¬ 
sphere  of  ammonia.  Chlorine  forms  with  trimethyl- 
sulphine  iodide  a  substance  crystallising  from  hot  alcohol 
in  canary-yellow  crystals,  Me3SICl2.  The  platinum  and 
silver  salts  were  prepared.  With  ammonia  it  behaves 
like  the  dibrom-iodide  mentioned  above.  Iodine  mono¬ 
chloride  also  forms  with  the  chloride  trimethyl-sulphine- 
dichlor-iodide.  Iodine  monochlor-iodide  forms  with  the 
bromide  the  substance  Me3SIBrCl.  Similar  bodies  are 
formed  by  the  adtion  of  bromine  on  the  bromide,  bromine 
on  the  chloride,  chloride  on  the  bromide,  chlorine  on  the 
chloride.  The  authors  have  also  partly  investigated  the 
adtion  of  the  halogens  on  trimethyl-sulphine  sulphate. 
From  their  results  they  conclude  that  all  the  haloid  salts 
of  trimethyl-sulphine  combine  diredtly  with  chlorine,  bro¬ 
mine,  iodine,  and  iodine  monochloride.  In  no  case  is  one 
halogen  replaced  by  the  other.  The  produdt  of  each  re¬ 
adtion  may  be  formulated  as  Me3SX3(X  =  Cl,  Br,  or  I). 
The  constitution  of  these  bodies  the  authors  consider  to  be — 

/X 

Me,S— X 

\x 

in  which  the  sulphur  is  hexad.  In  conclusion,  the  authors 
point  out  the  analogy  of  these  bodies  to  the  poly-iodides 
and  bromides  of  the  nitrogen  bases.  They  purpose  making 
a  complete  investigation  of  the  halogen  compounds  of  the 
tetramethyl-ammonium  salts,  which  has  been  commenced. 

In  answer  to  Dr.  Armstrong, 

Dr.  Masson  did  not  think  that  the  bodies  were  molecular 
compounds,  Me3SX(X2),  because  of  the  comparatively  high 
temperatuie  (1800)  necessary  to  effedt  their  decomposition. 

Dr.  Japp  said  that  S  was  already  known  to  combine 
with  6  monads  in  the  body  Sl6,  and  that  Lothar  Meyer 
had  also  suggested  the  possible  heptadic  charadter  of 
nitrogen. 

Mr.  S.  U.  Pickering  then  read  a  “  Note  on  the  Heats  of 
Dissolution  of  the  Sulphates  of  Potassium  and  Lithium." 
This  paper  is  similar  to  the  paper  on  sodium  sulphate  read 
at  the  last  meeting,  but  the  potassium  and  lithium  salts 
do  not  seem  to  form  isomeric  modifications. 

Dr.  Armstrong  said  that  when  potassium  displaced  the 
hydrogen  in  sulphuric  acid  more  energy  seemed  to  be  lost 
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than  when  the  hydrogen  was  replaced  by  sodium,  and  it 
was  interesting  to  find  the  sodium  salt  forming  combina¬ 
tions  which  did  not  exist  with  the  potassium  salt. 

Dr.  Hodgkinson,  in  confirmation  of  Dr.  Armstrong’s 
temark,  stated  that  zinc  dissolved  in  sodium  sulphate,  but 
was  unadted  upon  by  the  potash  salt. 

On  the  Application  of  Ivon  Sulphate  in  Agriculture, 
and  its  Value  as  a  Plant  Food,”  by  A.  B.  Griffiths.  This 
papei  contains  an  account  of  further  researches  on  this 
subjed  (Chem.  Soc.  Trans.,  1884,  71).  The  author  has 
grown  duplicate  crops  of  beans,  turnips,  and  wheat  under 
similar  conditions,  excepting  that  one  set  was  manured 
with  half  a  hundred-weight  of  ferrous  sulphate  per  acre, 
the  other  having  no  iron  salt  added.  With  the  beans  the 
crop  with  the  iron  yielded  44  bushels  of  grain  ;  without 
the  iron  only  28  bushels  were  procured.  The  plants  and 
the  pods  in  the  first  case  (with  iron)  contained  more  iron 
and  phosphoric  acid  than  in  the  second  (without  iron).  No 
difference  as  regards  these  constituents  was  found  in  the 
seeds.  .  In  the  case  of  wheat  no  very  marked  increase  in 
the  weight  of  the  crop  was  observed,  but  the  wheat  grown 
with  the  iron  seemed  to  be  healthier,  and  completely 
resisted  “  rust,”  which  attacked  the  crop  grown  without 
iron.  With  the  turnips,  the  plot  manured  with  ferrous 
sulphate  gave  i6f  tons,  the  unmanured  13  tons  of  roots. 
The  former  contained  markedly  more  iron  and  phosphoric 
acid.  From  some  estimations  of  chlorophyll  made  by 
Di.  Russell  it  appears  that  the  use  of  sulphate  of  iron 
increases  the  amount  of  chlorophyll  in  the  leaves.  An 
excess  of  sulphate  of  iron  adls  as  a  poison  to  plant  life. 

A otes  on  the  Chemical  Alterations  in  Green  Fodder 
during  its  Conversion  into  Ensilage ,”  by  C.  Richardson, 
U.S.  Department  of  Agriculture.  Prof.  Kinch  and  Dr! 
Kellner  have  already  published  some  observations  which 
prove  that  during  the  conversion  of  grass,  &c.,  into  ensilage 
a  considerable  increase  in  the  quantity  of  non-albumenoid 
nitrogen  takes  place.  The  author  of  the  present  paper 
has  confirmed  this  result  in  the  case  of  maize.  Thus  in  a 
sample  of  original  maize  the  percentage  of  the  total  nitro¬ 
gen  which  existed  in  the  non-albumenoid  condition 
amounted  to  2i'2,  in  ordinary  dried  fodder  15-6,  in  ensilage 
44-6  to  49-6,  in  ensilage  from  young  maize  53-3,  from  older 
maize  47-1 ;  so  that  in  silos  a  large  portion  of  the  albu- 
menoids  is  converted  into  non-albumenoid  nitrogenous 
substance,  while  in  the  ordinary  drying  of  fodder  no  such 
change  takes  place.  This  loss,  according  to  the  author, 
is  due  to  the  comparatively  large  amount  of  ammonia 
combined  with  the  acids  produced  during  the  fermenta¬ 
tion,  and  which  is  lost  in  drying  the  specimens  for  analy¬ 
sis.  Thus  from  4000  parts  by  weight  of  ensilage  he  ob¬ 
tained  8'66  of  ammonium  chloride  =  2-266  of  nitrogen. 
The  remaining  non-albumenoid  nitrogen  is  probably  pre¬ 
sent  as  an  amide.  The  ensilage  contained  about  2  per  cent 
of  acids,  of  which  o-6  is  latftic,  the  rest  acetic  acid.  The 
author  gives  many  analyses  of  maize  and  ensilage,  which 
exhibit  great  variations  in  composition,  and  show  how  un¬ 
safe  it  is  to  generalise  from  one  experiment. 

“On  the  Decomposition  of  Silver  Fulminate  by  Hydro¬ 
chloric  Acid,”  by  E.  Divers  and  Michitada  Kawakita. 
In  a  previous  note  the  authors  stated  that  silver  fulminate 
differed  from  the  mercury  salt  in  yielding  much  less  than 
the  full  amount  of  hydroxy-ammonium  chloride,  and  in 
yielding  ammonium  chloride.  The  present  communi¬ 
cation  contains  the  results  of  a  further  examination  of 
the  adtion  of  hydrochloric  acid  upon  silver  fulminate,  and 
in  addition  an  investigation  of  the  adion  of  dilute  hydro¬ 
chloric  acid  upon  mercury  fulminate,  and  of  the  adion  of 
this  acid  upon  fulminurates  in  relation  to  the  produdion 
of  hydroxy-ammonium  chloride,  formic  acid,  and  ammonia, 
and  of  Steiner’s  produdion  of  oxalic  acid  from  mercury 
fulminate.  The  silver  fulminate  was  found  to  contain 
7*79  and  7176  per  cent  of  Ag.  Unlike  the  mercury 
salt,  silver  fulminate  is  fiercely  attacked  by  concentrated 
hydrochloric  acid,  it  shrivels  up  and  decomposes  with  a 
loud  hissing  noise  into  very  hot  produds.  The  authors 
nave  carried  out  this  readion  without  accident.  If  the 


heating  be  not  checked,  the  silver  chloride  is  at  first 
orange,  but  rapidly  loses  this  colour,  imparting  it  to  the 
acid  mother-liquor.  An  unstable  colourless  substance  is 
formed,  giving  an  intense  wine-red  colour  with  ferric 
chloride  in  acid  as  well  as  neutral  solutions.  This  sub¬ 
stance  is  completely  decomposed  by  heating.  In  all  cases 
a  small  quantity  of  hydrocyanic  acid  was  formed.  The 
hissing  noise  of  the  decomposition  is  attended  with  the 
escape  cf  carbon  dioxide.  The  yield  of  hydroxy-ammo¬ 
nium  chloride  depends  for  its  amount  on  the  strength  of 
the  hydrochloric  acid  used.  With  strong  acid  in  large 
excess,  the  temperature  being  allowed  to  rise,  only  21-55 
per  cent  was  obtained  out  of  the  full  yield  46  33;  with 
dilute  acid  43-52  per  cent  was  formed.  Formic  acid  seems 
to  be  produced  in  about  the  same  ratio  as  the  hydroxy- 
ammonium  chloride.  The  yellow  colouring  matter  men¬ 
tioned  above  seems  to  be  formed  at  the  expense  of  that 
portion  of  the  fulminate  which  would  otherwise  become 
hydroxylamine  and  formic  acid.  The  quantity  of  ammo¬ 
nium  chloride  formed  varies  inversely  as  the  quantity  of 
hydroxy-ammonium  chloride.  If  the  hydrochloric  acid  be 
dilute,  no  ammonium  chloride  is  produced,  so  that  with 
dilute  hydrochloric  acid  the  adtion  on  silver  fulminate 
does  not  differ  from  that  on  the  mercury  salt.  The 
authors  could  not  form  any  hydroxy-ammonium  chloride 
or  formic  acid  by  the  acid  of  hydrochloric  acid  on  potas¬ 
sium  or  silver  fulminurate.  They  have  also  repeated 
Steiner’s  reaction,  i.e.,  decomposing  mercury  fulminate  by 
hydrogen  sulphide  in  ether,  but  could  not  detedt  a  trace 
of  oxalic  acid.  The  paper  concludes  with  a  brief  dis¬ 
cussion  on  the  constitution  of  the  -  fulminates,  by  Dr. 
Divers. 

The  Society  then  adjourned  to  Dec.  4,  when  the  follow- 
ing  papers  will  be  read  : — “  Calorimetric  Determinations 
of  Magnesium  Sulphate,”  by  S.  U.  Pickering.  “  Fluo- 
renes,”  by  Dr.  Hodgkinson. 


PHYSICAL  SOCIETY. 

November  22 nd,  1884. 

Prof.  Guthrie  in  the  Chair. 

Mr.  James  Bewsher  was  eledted  a  member  of  the 
Society. 

The  following  notes  were  read  by  Mr.  R.  T.  Glaze- 
brook,  M.A.,  F.R.S.,  “  On  the  Permanence  of  some 
Standards  of  Electrical  Resistance .”  The  author  has  had 
occasion  to  compare  with  ten  standard  B.A.  units  a  coil 
which  had  been  tested  by  Lord  Rayleigh  in  1882,  the  coil 
then  being  two  years  old.  He  found  that  its  resistance 
was  9-98335  B.A.U.  at  i4°-05  C.,  while  Lord  Rayleigh 
found  the  value  9-98330  B.A.U.  Thus,  either  the  coil  and 
the  standards  have  changed  by  exadtly  the  same  amount, 
which  is  improbable,  for  they  are  wires  of  different  thick¬ 
ness,  or  they  have  all  remained  permanent. 

“  On  the  Effect  of  Moisture  in  Modifying  the  Refraction 
of  Plane  Polarised  Light  by  Glass.”  The  author  described 
some  experiments  he  had  been  engaged  in  lately  at  the 
Cavendish  Laboratory.  Plane  polarised  light  is  made  to 
fall  on  a  plate  or  a  wedge  of  glass  at  various  angles  and 
the  position  of  the  plane  of  polarisation  determined.  It  is 
found  that  this  depends  greatly  on  the  hygrometric  con¬ 
dition  of  the  air  in  the  neighbourhood  of  the  glass.  If 
moist  air  be  blown  on  to  perfectly  clean  glass  the  plane  of 
the  polarisation  of  the  emergent  light  is  displaced  from  its 
normal  position  in  one  direction,  while  if  dry  air  be  blown 
it  is  displaced  in  the  opposite  diredtion.  At  an  angle  of 
incidence  of  6o°  the  difference  between  the  two  positions 
is  from  6'  to  8'.  If,  however,  the  glass  be  not  perfectly 
clean  the  effedt  of  moisture  is  at  first  the  same  as  that  of 
dry  air,  though  on  stopping  the  draught  an  opposite  effedt 
is  observed.  The  author  assigns  as  the  cause  of  this  the 
heating  of  the  surface  which,  as  Magnus  discovered,  is 
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produced  by  a  draught  of  moist  air.  He  finds  on  re¬ 
peating  Magnus’s  experiment  that  the  heating  is  not  pro¬ 
duced  if  the  glass  be  clean,  and  he  shows  by  an  indepen¬ 
dent  experiment  that  slight  local  heating  does  produce  an 
effedt  on  the  plane  of  polarisation  in  the  ne  direction  as 
that  due  to  the  dry  air. 

Mr.  Glazebrook  also  exhibited  a  Spedtro-photometer, 
described  by  him  in  a  paper  read  before  the  Cambridge 
Philosophical  Society  (Proc.  Phil.  Soc.,  vol.  iv.,  pt.  vi.) 
and  made  by  the  Cambridge  Scientific  Instrument  Com¬ 
pany  from  his  design. 

A  note  “  On  a  Point  in  the  Theory  of  Pendent  Drops," 
by  Mr.  A.  M.  Worthington,  was  read  by  the  Secretary, 
Mr.  Walter  Baily.  This  was  a  note  upon  a  paper 
recently  communicated  by  the  author  to  the  Royal  Society 
upon  the  measurement  of  the  surface  tension  of  a  liquid 
from  observations  of  the  forms  assumed  by  pendent  drops. 
By  making  a  measurement  of  a  horizontal  sedtion  of  such 
a  drop,  and  of  the  angle  made  by  the  tangent  plane  to  the 
surface  at  the  line  where  the  sedtion  meets  the  surface 
with  the  horizontal,  and  knowing  the  density  of  the  liquid, 
sufficient  data  are  obtained  to  determine  its  surface 
tension. 

Prof.  Perry,  remarking  upon  this  paper,  gave  an 
account  of  some  researches  upon  the  subjedt  in  which 
some  years  since  he  had  assisted  Sir  William  Thomson. 
On  the  usually  accepted  theory  of  surface  tension,  based 
upon  the  behaviour  of  liquids  in  capillary  tubes,  at  every 
point  of  the  surface  of  a  liquid  the  equation- 


must  hold,  where  p  is  the  pressure  at  that  point  and  the 
difference  of  pressure  on  the  two  sides  of  the  surface,  R 
and  R'  two  principal  radii  of  curvature,  and  k  a  con¬ 
stant.  In  the  case  of  a  drop,  whose  surface  is  one  of  revo¬ 
lution  about  the  vertical,  the  contour  may  be  drawn  from 
the  equation  ;  this  was  done,  and  the  theoretical  drawings 
were  made  of  a  number  of  drops.  These  have  since  been 
compared  by  Sir  W.  Thomson  with  enlarged  pho  ographs 
of  adtual  drops,  and  the  results  are  highly  satisfactory. 
This  law  no  longer  holds  in  the  case  of  a  drop  at  its 
“  critical  point,”  or  that  point  when  it  is  about  to  fa'l, 
since  here  dynamical  action  comes  in. 

Mr.  Baily  also  read  a  paper  by  the  same  author  “  On  a 
New  Capillary  Multiplier."  This  is  an  apparatus  for  the 
measurement  of  surface  tension,  and  is  a  modification  of 
one  used  by  M.  Despretz.  From  one  extremity  of  the 
arm  of  a  balance  is  suspended  a  roll  of  platinum  foil,  con¬ 
sisting  of  a  strip  50  centims.  long,  and  5  or  6  centims. 
broad,  rolled  up,  the  successive  convolutions  being  pre¬ 
vented  from  touching  by  rolling  up  with  the  foil  a  number 
of  small  pieces  of  hard  glass  tubing  about  two  millims. 
diameter,  which  occupy  the  upper  part  of  the  helix,  and 
preserve  the  form  of  the  lower.  The  coil  is  cleaned  by 
igniting  it  in  a  Bunsen  flame,  and  then  suspended  with  its 
lower  end  in  the  liquid  to  be  examined.  The  increase 
in  weight  corrected  for  the  part  of  the  coil  immersed  is 
due  to  the  fluid  rising  between  the  convolutions.  From 
this  the  surface  tension  is  readily  calculated. 

Mr.  Hilger  described  a  new  Solar  Eye-piece.  In 
Prof.  Pickering’s  eye-piece  there  are  two  rectangular 
prisms  of  glass  of  slightly  different  refradtive  indices.  The 
light  of  the  sun  undergoes  partial  reflection  at  the  surface 
separating  the  two  prisms,  the  ratio  oi  the  reflected  to  the 
incident  light  diminishing  with  the  difference  between  the 
refractive  indices.  It  is  found,  however,  that  such  a  prism 
under  a  high  power  always  gives  a  double  image,  due  to 
the  two  glass  surfaces,  it  being  practically  impossible,  even 
under  enormous  pressure,  to  bring  them  into  true  contact. 
To  obviate  this,  Mr.  Hilger  makes  the  second  prism  of 
Canada  balsam,  which  gives  the  most  satisfactory  results, 
the  image  being  pure  and  single. 
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Thursday,  November  6. 

C.  E.  Cassal,  F.I.C.,  F.C.S.,  President,  in  the  Chair. 

Mr.  A.  H.  Fison  read  a  note  on  “  Electrolysis,"  in  which 
he  maintained  that  the  ordinarily  received  chemicai 
theories  of  electrolysis  are  not  substantiated  by  any  known 
faCt,  and  are  in  direCt  antagonism  with  the  faCt  that  elec¬ 
trolytes  obey  Ohm’s  law,  and  with  the  migration  of  the 
ions.  The  theory  which  presents  least  difficulty  is  the 
physical  theory  of  Clausius. 

Dr.  Morley  replied  at  some  length  to  the  arguments 
from  a  chemical  point  of  view. 

Mr.  E.  Ernest  Graves,  F.C.S.,  then  read  a  paper  on 
the  “  Estimation  of  Carbon  in  Phosphorus .”  He  com¬ 
menced  with  a  brief  history  of  this  subject,  and  stated 
that  Leeds  was  first  led  by  theoretical  considerations  to 
the  belief  that  carbonic  oxide  would  be  oxidised  by  nascent 
oxygen;  both  he  and  Baumann  stated  that  experiments 
verified  this  theory.  On  the  other  hand,  Profs.  Remsen 
and  Southworth  asserted  that  carbonic  acid  was  not 
oxidised  in  the  slightest  degree  by  ozone.  Recently 
Remsen  and  Reiser  have  described  apparatus  which  they 
have  constructed  so  as  to  be  entirely  free  from  organic 
matter.  It  consists  in  a  combustion-tube  containing  cupric 
oxide  heated  to  dull  redness  ;  then  two  wash-bottles  con¬ 
taining  sodic  hydrate,  and  a  third  wash-bottle  filled  with 
baric  hydrate  ;  then  a  bell-jar  containing  phosphorus  in 
convex  discs,  the  curved  surface  just  showing  above  a 
solution  of  potassic  bichromate  and  hydric  sulphate  ;  air 
was  passed  in  through  the  copper  oxide  tube  on  to  this 
bell-jar,  the  air  being  kept  as  near  24  '  C.  as  possible.  In 
this  case  white  fumes  were  abundant  during  the  course  of 
an  experiment,  indicating  the  efficient  working  of  the 
phosphorus.  From  this  bell-jar  the  ozonised  air  was  washed 
by  means  of  a  bottle  containing  pure  water,  and  was  then 
passed  into  a  bottle  containing  concentrated  baric  hydrate, 
and  this  in  turn  protected  from  the  external  air  by  a  sodic 
hydrate  tube.  Air  alone,  when  passed  through  this  appa¬ 
ratus  for  a  sufficiently  prolonged  period,  gave  a  precipitate 
— diminutive  though  it  might  be — in  the  baric  hydrate 
solution.  Ten  litres  of  air  gave  a  turbidity  ;  twenty  to 
thirty  a  precipitate.  Phosphorus  was  considered  a  likely 
source  of  the  carbon  ;  for  is  not  phosphorus  isolated  by 
methods  similar  to  boron,  silicon,  and  iron,  in  which 
carbon  occurs  as  an  impurity?  Attempts  to  estimate  the 
carbon  in  phosphorus  at  first  failed,  but  the  conclusion 
was  arrived  at  that  the  carbon  must  be  in  chemical  combi¬ 
nation.  The  carbon  has  since  been  quantitatively  deter¬ 
mined.  The  method  consists  in  oxidising  a  known  weight 
of  phosphorus  by  means  of  pure  hydric  nitrate,  removing 
the  oxides  of  nitrogen  from  escaping  gases,  and  estimating 
carbonic  acid.  The  quantity  of  carbon  found  was  about 
0'04per  cent.  While  the  absolute  quantity  is  small,  it  is 
sufficient  to  account  for  the  results  obtained,  and  the  con¬ 
clusion  is  that  carbonic  oxide  is  not  oxidised  by  moist  air 
in  contadt  with  phosphorus.  Since  Remsen  published  the 
above,  Baumann  has  again  affirmed  that  oxidation  does 
take  place,  and  the  matter  is  now  open  to  other  workers 
to  decide. 


Adtion  of  the  Adtive  and  Inadtive  Amyl  Chlorides 
and  of  Amylen  upon  Toluen  in  Presence  of  Alu¬ 
minium  Chloride. — J.  C.  Essner  and  E.  Gossin. — Adtive 
amyl  chloride  loses  hydrochloric  acid  and  yields  amylen, 
which  is  immediately  fixed  so  as  to  yield  tertiary  iso-amyl- 
toluen.  The  inadtive  amyl  chlonde  loses  not  merely  the 
elements  of  hydrochloric  acid,  but  undergoes  a  molecular 
transformation  to  yield  this  body.  The  constitution  of 
this  iso-amyl-toluen  may  be  easily  deduced  from  this 
manner  of  formation.  This  body  is  a  dimethyl- ethyl- 
metacresyl-methane. — Bull,  de  la  Soc.  Chim.  de  Paris, 
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NOTICES  OF  BOOKS. 

London  Water  Supply.  By  Colonel  Sir  Francis  Bolton, 

C.E.,  Water  Examiner,  “Metropolis  Water  Ad,  1871.” 

Published  for  the  Executive  Council  of  the  International 

Health  Exhibition  and  for  the  Council  of  the  Society  of 

Arts,  by  William  Clowes  and  Sons,  Limited,  13,  Charing 

Cross,  S.W. 

This  publication,  which  may  be  classed  among  the  results 
of  the  late  International  Health  Exhibition,  is  of  very 
great  importance  not  alone  to  municipal  and  sanitary 
authorities,  but  to  the  general  public.  It  must,  however, 
be  duly  noted  that  the  author  deals  only  with  the  existing 
water  supply,  and  throws  out  no  suggestions  as  to  its 
possible  extension,  modification,  or  supercession.  He 
describes  merely  what  is  without  any  reference  to  what 
might  or  what  probably  will  be. 

In  the  General  Introdudion  we  find  a  notice  of  the 
possible  sources  of  supply,  classed  under  the  heads  of 
rivers,  lakes, — natural  or  artificial — and  wells.  Processes 
of  purification  are  next  referred  to  as  necessary  in  most 
cases.  As  additions  to  mere  mechanical  filtration  we  find 
mention  of  the  methods  of  Spencer  and  Bischoff,  without 
any  discussion  of  their  value,  relative  or  absolute,  and  of 
the  well-known  Clark  process,  now  in  successful  operation 
in  some  towns  for  softening  waters  which  are  hard  in  con¬ 
sequence  of  the  presence  of  lime  as  carbonate. 

On  the  comparative  advantages  of  the  “intermittent  ” 
and  the  “constant”  systems  of  supply,  Sir  F.  Bolton 
speaks  decidedly,  giving,  as  we  are  glad  to  find,  the  pre¬ 
ference  to  the  latter,  which  is,  we  believe,  universally  in 
use  where  the  water  supply  is  in  the  hands  of  the  munici¬ 
pality.  Where  cisterns  are  necessary  the  water  is  un¬ 
avoidably  contaminated  by  impurities  suspended  in  the 
atmosphere. 

Under  the  head  of  “  Average  Consumption  ”  we  find  an 
interesting  table  of  the  consumption — or  perhaps  rather 
the  supply  of  water  per  head  in  a  number  of  the  principal 
cities  of  the  world.  At  the  head  of  the  list  stands  Borne, 
with  a  flow  of  160  gallons  per  head  daily.  Next  comes  a 
•city,  not  in  other  respeCts  a  sanitary  model,  i.e., 
Marseilles,  with  158  gallons.  The  cities  of  the  United 
•States  are  copiously  supplied,  Washington  receiving  143 
gallons,  Chicago  102,  Boston  73,  and  San  Francisco  64. 
London  receives  31J,  which  is  below  the  Paris  standard 
{36  gallons),  but  lar  in  excess  of  the  quantity  distributed 
at  Amsterdam,  Berlin,  St.  Petersburg,  Stockholm,  or 
Madrid.  The  worst  supplied  cities  here  quoted  are 
Sanjago,  with  5  gallons,  Venice  with  8,  Seville  with 
7-26,  Pernambuco  with  7-3,  Madrid  with  3-3,  and  Durban 
with  2  !  We  need  not  wonder  that  the  recent  fire  at  the 
last-mentioned  town  proved  so  disastrous. 

The  mode  of  charging  consumers  is  next  discussed. 
The  author  evidently  prefers  the  system  of  a  rate  upon  the 
annual  value  of  the  premises  supplied,  advancing  in  its 
favour  the  somewhat  socialistic  argument  that  by  this 
method  “  the  use  of  water  is  not  restricted  by  any  motives 
of  economy,  and  the  rates  charged  to  houses  of  the  better 
class  admit  of  water  being  supplied  to  dwellings  of  the 
poorer  class  at  a  rate  below  what  would  otherwise  he  pos¬ 
sible.”  We  strongly  doubt  that  such  is  the  case.  But 
however  this  may  be,  a  rate  upon  the  supposed  annual 
value  involves,  in  London  at  least,  the  possibility  of  an 
increase  in  the  cost  of  water  [every  five  years.  Surely 
•there  can  be  no  equity  in  allowing  a  company  or  a  munici¬ 
pality  to  charge  a  higher  price  for  water  without  giving 
•either  a  better  or  a  more  abundant  supply,  and  without 
•incurring  any  additional  outlay.  This  very  obvious  con¬ 
tention  is  referred  to  in  a  subsequent  chapter  (p.  13).  The 
ireply  of  the  companies  is  that  “  when  the  value  of  house 
property  in  any  part  of  London  declines  they  are  com¬ 
pelled  to  take  a  reduced  payment.”  Such  cases,  however, 
are  rare.  The  surveyors  employed  in  the  quinquennial 
valuations  [are,  we  under  Band,  paid  by  a  percentage  on 
the  increased  value  which  they  can  attach  to  the  parish. 


A  further  grievance  is  that,  whilst  any  arrangement  in  a 
house  which  can  lead  to  an  increased  water  consumption 
• — such  as  bath,  fountains,  stand-pipes  for  washing  house 
fronts  and  watering  gardens,  &c. — is  made  the  subject  of 
a  higher  charge,  there  is  no  decrease  in  case  of  a  greatly 
reduced  consumption.  We  have  heard  of  the  following 
instance  A  tradesman,  who  previously  lived  over  his 
shop,  took  a  house  in  the  country,  and  used  the  rooms 
formerly  occupied  by  his  family  as  a  warehouse.  He  and 
his  assistants  took  their  meals  at  an  adjacent  restaurant. 
In  consequence  the  consumption  of  water  at  the  shop  was 
reduced  to  a  minimum.  Yet  the  Company  concerned  re¬ 
fused  to  allow  the  smallest  reduction.  Perhaps  the  most 
equitable  system,  as  far  as  dwelling-houses  are  concerned, 
would  be  to  base  the  charge  on  the  number  of  inmates. 
Such  questions,  however,  scarcely  fall  within  the  purview 
of  the  Chemical  News. 

One  of  the  proposals  mooted  from  time  to  time  is  that 
of  a  dual  water  supply.  It  is  obvious  that  for  watering 
the  streets,  extinguishing  fires,  flushing  sewers,  raising 
steam  for  manufacturing  purposes,  &c.,  water  may  be  used 
which  is  by  no  means  sufficiently  pure  for  domestic  use. 
Sir  F.  Bolton  thinks — and  upon  careful  consideration  we 
must  agree  with  him — that  an  inferior  water  might  be 
safely  supplied  for  the  purposes  above  enumerated.  But 
he  does  not  hold  that  a  dual  household  supply  of  a  pure 
and  an  impure  water  would  be  judicious.  He  points  to 
the  expense  of  duplicate  pipes  and  fittings  in  every  house. 
In  addition  there  would  he  the  danger  that  from  mistake 
or  carelessness  the  inferior  water  might  be  used  for 
drinking  or  cookery.  It  might  also  happen  that  in  a  dry 
season  the  Company  or  the  Municipality  would  be  tempted 
to  make  an  unsuspected  communication  between  the  two 
mains.  Paris  enjoys  a  dual  supply  ;  there  is  a  supposed 
pure  water  from  certain  springs,  and  an  inferior  quality 
from  the  river,  but  there  the  complaint  arises  that  the  two 
qualities  are  not  always  kept  absolutely  apart. 

In  the  second  chapter,  the  subject  of  filtration  which 
was  touched  upon  in  the  introduction,  is  resumed  at  greater 
length.  The  questions,  however,  in  how  far  any  prac¬ 
ticable  process  of  filtration  will  remove  not  merely  lifeless 
suspended  impurities,  but  living  organisms,  such  as  disease 
germs  and  liquid  pollution,  is  overlooked.  The  former 
merit  is  claimed  for  spongy  iron  and  for  the  porcelain  filter, 
whilst  of  others  it  is  asserted  that  they  withdraw  soluble 
matter,  such  as  dissolved  mineral  salts.  But  our  author 
is  perfectly  justified  in  reminding  the  public  that  a 
filter  will  not  remain  for  ever  serviceable.  He  concludes 
this  chapter  with  the  remark  that: — “The  Water  Com¬ 
panies  are  frequently  blamed  for  delivering  unpotable 
water,  when  if  the  true  delinquent  were  sought  it  would 
be  found  to  be  the  water  consumer  himself,  whose  lack  of 
attention  to  his  cisterns  and  filters  has  created  the  evil  of 
which  he  complains.”  Again  we  read  (p.  21)  that  “  an  in¬ 
spection  of  the  cisterns  in  houses  too  generally  shows  that 
they  are  in  a  state  of  foulness  generally  attributable  to 
negleCt.  ”  To  this  plea  the  reply  is  very  obvious  :  were  it 
not  for  the  refusal,  or  at  least  delay,  of  the  Companies  to 
provide  a  constant  service  the  cisterns  would  be  non-exis¬ 
tent,  as,  e.g.,  in  Manchester.  It  is  not  uncommon  for 
3s.  6d.  to  be  charged  for  cleaning  out  a  cistern.  If  the 
process  is  to  be  repeated  every  two  months,  as  some  ex¬ 
perts  recommend,  here  is  a  very  serious  addition  to  the 
cost  of  the  water. 

The  proportions  of  the  London  water  supply  drawn  from 
different  sources  for  the  present  year  are  stated  as  follows  : 
—From  the  Thames  and  certain  chalk  springs  in  its  valley 
about  50  per  cent  of  the  whole  ;  from  the  Lea  and  certain 
springs  in  its  valley  about  38,  and  from  eighteen  chalk 
wells  12  per  cent.  It  appears  that,  as  compared  with 
i8c6,  the  river-supply  now  forms  a  smaller  proportion  of 
the  whole,  whilst  that  obtained  from  the  wells  has  in¬ 
creased.  It  is,  however,  an  open  question  whether  the 
water  drawn  from  wells  in  the  valleys  of  the  Thames  and 
the  Lea  is  not  ultimately  obtained  at  the  cost  of  these 
two  rivers.  The  total  quantity  allowed  to  be  drawn  from 
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the  Thames  by  the  Companies  is  110,000,000  gallons 
daily  ;  the  demands  which  may  be  made  upon  the  Lea  by 
the  New  River  and  the  East  London  Companies  is  unre¬ 
stricted. 

The  fourth  chapter  defines  the  duties  of  the  Metropoli¬ 
tan  Water  Examiner,  and  enumerates  the  points  on  which 
he  is  required  to  report.  Here  we  find  a  fact  which  cer¬ 
tainly  is  not  generally  known.  “  None  of  the  Companies 
are  under  any  obligation  to  provide  water  sufficient  for 
the  extinction  of  fires  ;  all  that  is  required  of  them  being 
to  allow  the  gratuitous  use  of  their  water  for  this  purpose 
and  to  grant  certain  special  facilities,  such  as  keeping  for 
inspection  maps  showing  their  pipeage  and  the  spots  where 
the  screw-cocks  are  placed  for  regulating  the  service  and 
depositing  keys  of  the  fire-plugs  at  places  prescribed  by 
the  Metropolitan  Board.  Sir  F.  Bolton  remarks,  with 
justice,  that  the  value  of  constant  supply  for  the  purpose 
of  fire  extinction  has  been  said  with  truth  to  be  of  even 
greater  moment  than  its  convenience  to  ordinary  con¬ 
sumers.”  A  delay  of  five  minutes  may  make  all  subse¬ 
quent  exertions  useless. 

The  sixth  chapter  discusses  the  quality  of  the  water 
with  especial  reference  to  the  reports  on  the  one  hand  of 
Professor  Frankland,  and  on  the  other  by  Messrs.  W. 
Crookes,  W.  Odling,  and  C.  Meymott  Tidy.  The  author 
here  states  at  the  outset — “  It  should  not  be  forgotten  with 
regard  to  organic  impurity,  that  not  only  is  the  amount 
present  in  filtered  Thames  water  infinitesimal  in  actual 
quantity,  but  we  have  the  distindt  opinion  of  the  last 
Royal  Commission  on  Water  Supply — -an  opinion  arrived 
at  after  hearing  very  varied  and  often  contradictory  evi¬ 
dence — that  the  presence  of  a  small  quantity  of  organic 
matter  in  drinking-water  is  not  necessarily  prejudicial.” 

Professor  Frankland,  in  his  report, — written  apparently 
this  year — complains  that  as  far  as  the  Thames  and  Lea 
are  concerned  “  it  is  sewage  purification  which  has  been 
attempted  and  not  sewage  exclusion.  We  have  the  banal 
laudation  of  irrigation  and  intermittent  downward  filtra¬ 
tion  followed  by  a  condemnation  of  chemical  treatment  as 
effecting  comparatively  little  improvement  in  the  sewage, 
excepting  so  far  as  the  coarser  matters  in  suspension  are 
concerned  ”  (!).  But  there  is  the  admission  that  “  none 
of  these  processes,  even  when  carried  out  with  the 
greatest  care  and  efficiency,  offers  anysoit  of  guarantee 
against  the  admission  into  the  Thames  and  Lea  of  noxious 
ingredients  which  may  at  any  time  be  present  in  the 
sewage  and  which  are  capable  of  spreading  zymotic 
disease.”  Thus  the  chief  superiority  claimed  at  one  time 
for  irrigation  as  against  precipitation  is  virtually  aban¬ 
doned. 

Prof.  Frankland,  before  proceeding  to  his  figures  and 
tables,  points  out  that  the  protection  from  pollution  which 
is  afforded  by  law  to  rivers  is  denied  to  underground 
waters.  “  That  the  latter  may  now  be  polluted  to  an  un¬ 
limited  extent  without  remedy  was  shown  by  the  judg¬ 
ment  of  Mr.  Justice  Pearson  in  an  action  Ballard  v.  Tom¬ 
linson,  recently  heard  in  the  Court  of  Chancery.”  Surely 
such  a  state  of  things  should  not  be  allowed  to  continue. 

Prof.  Frankland  also  states  that  it  is  only  during  the 
autumn  and  winter  months  that  the  total  combined 
nitrogen  car.  be  regarded  as  any  measure  of  pollution, 
whilst  in  the  summer  months  it  is  considerably  reduced 
by  the  presence  of  aCtive  vegetable  and  animal  life.  All 
the  water  delivered  in  London,  excepting  that  of  the 
Colne  Valley  Company,  is  pronounced  unsuitable  for 
washing. 

Turning  to  the  joint  report  issued  by.  Messrs.  Crookes, 
Odling,  and  Tidy,  we  find  that  these  chemists  have  made 
a  full  analysis  of  one  sample  daily,  whilst  Prof.  Frankland 
reports  only  on  samples  collected  on  one  single  day  in 
each  month.  They  take  exception  not  to  Prof.  Frank- 
land’s  methods  or  results,  but  they11  protest  most  strongly 
against  the  peculiar  modes  of  statement  and  comparison 
employed  by  him  wiih  obvious  intent  to  disparage  the 
river-water  supply  and  exalt  the  well-water  supply  of  the 
metropolis.”  Prof.  Frankland’s  reports  “  suggest  the 
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notion  that  the  wholesomeness  and  desirableness  of 
different  water  supplies  are  inversely  as  the  ascertained 
quantities  of  organic  matter  which  they  contain — that  a 
water  containing  two-tenths  of  a  grain  of  organic  matter 
per  gallon  is  twice  as  unwholesome  as  a  water  containing 
only  one-tenth,  and  a  water  containing  one-tenth  twice  as 
unwholesome  as  a  water  containing  only  one-twentieth 
of  a  grain — and  this  irrespective  of  any  ascertainment  of 
the  chemical  nature  and  the  hygienic  character  of  the 
organic  matter,  and  irrespective  of  any  regard  to  the  abso¬ 
lute  smallness,  one  might  almost  say  insignificance,  of 
even  the  largest  quantities  habitually  met  with.  If  the 
statement  has  not  this  implied  meaning  it  would  seem,  as 
we  take  it,  to  have  no  meaning  at  all. 

Messrs.  Crookes,  Odling,  and  Tidy  further  compare  the 
mean  quantity  of  organic  matter  per  gallon  as  given  in 
Prof.  Frankland’s  monthly  analysis  of  the  water  of  the 
five  Thames  Companies  for  the  year  1883,  with  the  mean 
determinations  of  the  Birmingham  water  by  Dr.  Hills, 
and  of  the  Loch  Katrine  water  supplied  to  Glasgow,  by 
Dr.  Mills.  It  is  interesting  to  find  that  whilst  the  water 
of  the  five  Companies  contained  0-287  grain  per  gallon,, 
that  of  Birmingham  contained  0-259,  and  that  of  Loch 
Katrine  0-250.  The  difference  is  certainly  very  trifling. 
Furthermore,  the  water  of  the  Lea,  as  supplied  by  the 
East  London  Company,  contained  only  0-235,  and  that  of 
the  New  River  Company,  which  is  also  largely  Lea  water, 
only  0-173.  Both  these  river  waters  are  therefore  purer 
than  the  Loch  Katrine  supply. 

Sir  F.  Bolton  does  not  undertake  to  decide  the  questions 
here  at  issue. 

The  remaining  portion  of  the  work,  though  invaluable 
as  a  book  of  reference  to  local  officials,  has  no  direct  scien¬ 
tific  interest.  In  it  the  author  gives  a  description  of  the 
London  water  works,  with  maps  and  tables  of  capital,, 
income,  expenditure,  profits,  See. 

Appendices  contain  the  rates  empowered  to  be  charged 
for  supply  by  the  eight  Companies,  statutory  powers  as- 
to  dividends,  and  regulations  under  the  metropolis.  Finally 
comes  an  account  of  the  display  made  by  the  London 
Water  Companies  at  the  late  International  Health  Exhi¬ 
bition. 

This  work  undoubtedly  fills  up  an  important  vacancy  in 
our  sanitary  literature. 


CORRESPONDENCE. 


SCIENCE  TEACHING  IN  SCHOOLS. 


To  the  Editor  of  the  Chemical  News. 

Sir, — With  reference  to  Dr.  Armstrong’s  paper  on  the 
above  in  the  Chemical  News  (vol.  1.,  p.  239),  I  would 
ask  chemists  to  consider  whether  it  is  desirable  that 
further  provision  should  be  made  for  this  teaching. 

Surely  the  number  of  technical  colleges  now  in  exist¬ 
ence  is  more  than  sufficient  to  supply  any  probable 
demand  for  technical  instruction,  and  it  should  be  remem¬ 
bered  that  the  result  of  this  wide  diffusion  of  knowledge 
is  to  render  it  of  less  commercial  value. 

What  has  been  the  result  (so  far  as  chemists  are  con¬ 
cerned)  of  the  opening  of  so  many  Science  Colleges  in 
recent  years  in  this  country  ?  In  my  opinion  simply  to 
lower  the  rate  of  remuneration  for  work  done  till  in  many 
cases  it  is  little  better  than  that  of  an  ordinary  labourer. 
We  have  been  told  very  often  indeed  during  the  past  twelve 
months  of  the  incalculable  value  this  technical  instruction 
was  to  the  community  at  large,  but  very  little  has  been  said 
about  the  remuneration  received  by  the  pupils  after  the  con¬ 
clusion  of  their  studies. 

The  matter  is  one  of  great  importance,  especially  to  the 
younger  generation  of  chemists,  and  has  not  received  the 
consideration  it  deserves.  1  should  therefore  be  glad  if 
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others  would  take  the  matter  up  and  favour  the  readers 
of  the  Chemical  News  with  their  views  on  the  subiedt. 
— I  am,  &c., 


Nov.  24th,  1884. 


A  Chemist. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


is  also  recognised  in  the  alkalino-ferric  derivatives  of  the 
polyatomic  alcohols  and  in  certain  salts,  such  as  potas¬ 
sium  ferri-tartrate  and  the  compounds  obtained  with 
arsenic  and  arsenious  acids.  The  author  examines  in 
detail  the  alkalino-ferric  derivatives  of  the  polyatomic 
alcohols,  the  colloidal  ferric  salts,  amongst  others  the 
arsenite  and  arseniate,  the  borate,  phosphate,  and  silicate. 
The  number  of  ferric  derivatives  giving  colloidal  solutions 
coagulable  by  heat  is  very  great.  The  reason  must  prob¬ 
ably  be  sought  in  the  polyatomic  character  of  ferricum 
Fe2  and  of  the  normal  instable  hydrate,  which  easily 
loses  water  and  forms  polymers. 


Note.  All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 
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Note  on  Sulphocyanic  Urine.—  H.  Bretet. — The 
substance  in  certain  urines  which  causes  them  to  turn 
red  with  ferric  chloride  is  commonly  supposed  to  be 
potassium  sulphocyanide.  The  author  maintains  that  it 
is  more  probably  ammonium  sulphocyanide  formed  by  a 
molecular  transformation  of  sulph-urea. 

The  Preparation  of  Sodium  Monosulphide. —  A. 
Damoiseau. — Of  100  parts  of  soda  lye  at  45°  (probably 
Beaume)  the  author  takes  45  parts,  which  he  dilutes  with 
twice  the  bulk  of  water.  He  then  passes  into  the  solu¬ 
tion  a  rapid  current  of  sulphuretted  hydrogen,  letting  the 
mixture  heat.  When  it  is  saturated  the  other  55  parts  of 
lye  are  added  and  the  whole  is  well  shaken  together. 

The  Bark  of  Piscidia  Erythrina. — M.  Limousin. 
A  purely  pharmaceutical  paper. 

Filters.— MM.  Chamberland  and  Maigren.— The  Cham- 
berland  filter  consists  of  a  porous  cylinder  of  ground 
porcelain  burnt  at  such  a  heat  that  it  is  capable  of  trans¬ 
mitting  liquids  but  not  solids.  It  is  used  in  Pasteur’s 
laboratory  for  separating  microbia  from  their  culture- 
liquids.  He  has  found  that  on  filtering  the  most  impure 
waters  neither  microbia  nor  their  germs  pass  through. 
In  the  Maigren  filter  the  acting  medium  is  a  mixture 
of  powdered  hydrate  of  lime  and  of  bone-black.  This 
apparatus  is  said  to  remove  not  merely  suspended  but 
dissolved  impurities. 


Bulletin  de  la  Societe  Chimique  de  Pans. 

Vol.  xlii . ,  No.  4  and  5. 

The  Compounds  Formed  by  Chromium  Sesqui- 
chloride  with  other  Metallic  Chlorides.—  M  1’  Abbe 
Godefroy. — Chromium  sesquichloride  forms  with  the 
other  metallic  chlorides  definite  crystalline  compounds. 
These  compounds  are  all  formed  under  identical  circum¬ 
stances  ;  they  are  all  decomposed  by  water  with  formation 
of  hydrochloric  acid,  and  the  decomposition  ceases  when 
the  liquid  contains  32-5  per  cent  of  this  free  acid.  Under 
corresponding  conditions  double  chromium  bromides  and 
iodides  are  obtained. 

.  ®n  Fat  of  Suint.- — A.  Buisine. — The  author  finds 
in  this  fat,  in  addition  to  the  fatty  ethers  of  the  choles- 
terines,  cerotate  of  eery],  and  other  compounds  of  alcohols 
of  the  fatty  series. 

Extradion  of  the  Amines  Contained  in  Commercial 
Methylamine.— A.  Muller. —  Methylamine  contains  some 
very  volatile  amines— those  of  methyl,  and  others  less 
volatile,— -compounds  of  higher  amines  beginning  with 
propylamine.  The  author  gives  distindt  methods  for  the 
separation  of  these  two  classes. 

On  Certain  Colloidal  Compounds  Derived  from 
Ferric  Hydrate. — E.  Grimaux.— A  great  number  of 
lerric  derivatives  constitute  colloidal  bodies  feebly  soluble 
and  capable  of  coagulating  under  the  influence  of  heat  or 
ot  salts.  It  is  already  known  that  the  nitrate,  the  acetate, 
and  the  ferric  oxychlorides  present  this  character,  which 


A  New  Proof  of  the  Non-Existence  of  Ammonium 
Hydrate. —  Dr.  Tommasi. — The  author’s  view  that  ammo¬ 
nium  hydrate  does  not  exist  in  the  so-called  liquid 
ammonia,  and  that  it  cannot  be  properly  compared  with 
a  solution  of  potassa  or  soda  has  been  recently  confirmed 
by  M.  Bouty  in  his  researches  on  the  conductivity  of 
saline  solutions.  According  to  this  savant  the  solution  of 
an  anhydrous  alkali  does  not  conduct  electricity,  whilst, 
on  the  contrary,  the  solution  of  a  hydrated  alkali  con¬ 
ducts  in  the  manner  of  salts.  M.  Bouty  then  observes 
that  liquid  ammonia  conducts  no  times  less  than  a  salt  of 
the  same  molecular  weight,  whilst  potassa,  soda,  lithia, 
lime,  and  thallium  oxide  when  dissolved  in  water  conduct 
the  current  well.  This  fact  cannot  be  explained  save  by 
admitting  that  the  soluble  metallic  oxides  form  with 
water  true  hydrates,  whilst  ammoniacal  gas,  on  the  con¬ 
trary,  does  not  form  with  water  any  definite  compound  of 
a  constitution  analogous  to  the  alkaline  hydrates.  Ac¬ 
cording  to  the  law  of  thermic  constants  it  results  that 
hydroxylamine,  ethylamine,  and  trimethylamine,  when 
dissolving  in  water,  behave  like  ammoniacal  gas,  not 
forming  true  hydrates.  Their  solutions,  therefore,  should 
conduct  the  current  very  badly. 

Note  on  “  Dry  Extract*. M.  Jay.— Dry  extradt  is  a 
produdt  sold  for  the  purpose  of  sophisticating  wines.  Its 
chief  constituents  are  commercial  glucose,  glycerin, 
tannin,  dextrin,  boric  acid,  and  mineral  salts.  It  may 
be  detected  by  evaporating  the  wine  to  dryness  and  incin¬ 
erating  the  ash,  when  the  flame  appears  tinted  with  green, 
and  by  determining  the  glucose  with  the  polarimeter  ac¬ 
cording  to  Neubauer’s  method — the  strong  deviation  to 
the  right  indicates  dextrin. 

Note  on  “  Vinicolore.” — M.  Jay. — Vinicolore  is  a  pro¬ 
dudt  sold  at  Toulouse,  Agen,  &c.,  for  giving  a  factitious 
colour  to  red  wines.  It  consists  of  elder-berries  mixed 
with  Biebrich  red. 

On  Obtaining  the  Ash  of  Vegetable  Liquids  and 
Especially  Wine.— M.  Jay.— The  author  dries  at  no0 
the  extract  obtained  in  a  platinum  capsule  from  20  c.c.  of 
wine.  He  ignites  slightly  so  as  to  obtain  a  charred  mass 
but  not  ash.  Pie  then  adds  a  few  drops  of  water  and 
places  it  on  the  water-bath.  The  water  acts  upon  the 
carbon  in  such  a  manner  that  it  falls  to  a  powder  spon¬ 
taneously,  whilst  the  alkaline  salts  leave  it  and  deposit 
themselves  on  the  sides  of  the  capsule.  The  desiccation 
is  then  finished  at  iio°  to  115°,  and  the  residue  ignited. 
The  author  thus  quickly  obtains  a  very  white  ash  without 
any  loss  of  the  alkaline  salts. 


Biedermann's  Central-Blatt fur  A grikultur -Chemie, 
Vol.  xiii.,  Part  4. 

Report  on  Field  Experiments  with  Summer  Corn. — 
Prof.  Emmerling.— Not  calculated  for  useful  abridgment. 

Fermentation  of  Cellulose  and  its  Solution  in  the 
Intestine. — H.  Tappeiner. — The  principal  produces  of  the 
fermentation  of  cellulose  in  the  intestines  of  the  ruminants, 
&c.,  are  carbonic  acid,  hydrogen  sulphide,  and  methane. 
It  is  not  truly  digested  like  the  carbohydrates. 

Motion  and  Milk-secretion.— Prof.  H.  Munk.— 
Moderate  muscular  exercise  increases  the  yield  of  milk, 
but  strong  motion  reduces  the  quantity. 
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Chemical  Researches  on  the  Development  and 
Nourishment  ofthe  Silk-worm  (Borabyx  Mori). — Dr. 
O.  Kellner. — Not  adapted  for  abstraction. 

Influence  of  Heat  and  Light  on  the  Development 
of  Plants. — Prof.  Hellreigel. — -In  this  concluding  portion 
of  his  memoir  the  author  discusses  the  comparative  action 
upon  plants  of  diredt  and  diffused  light  and  their  develop¬ 
ment  in  coloured  light. 

Researches  on  Chlorophyll. —A.  Tschirch. — From  the 
Berichte  der  Deutsch.  Chern.  Gesellschaft. 

A  New  Saccha  ine  from  Lactose. — Dr.  H.  Kiliani. — 
The  compound  in  question,  isosaccharine,  is  obtained  by 
the  aCtion  of  lime  upon  milk-sugar. 


MISCELLANEOUS 


Cantor  Ledtures. — A  Course  of  three  Cantor  Leitures 
on  “The  Use  of  Coal-Gas,”  will  be  delivered  at  the 
Society  of  Arts,  by  Mr.  Harold  B.  Dixon,  M.A.,  on  Dec. 
1st,  8th,  and  15th.  The  subject  of  the  first  leCture  will  be 
on  “  The  Composffion  of  Coal-Gas,  its  properties,  its  com¬ 
bustion” ;  the  second,  “  Coal-Gas  as  a  source  of  Light  ”  ; 
and  the  third,  “  Coal-Gas  as  a  source  of  Heat.” 

Commercial  Arbitration. — At  the  request  of  the 
Council  of  the  London  Chamber  of  Commerce,  the 
London  Jute  Trade  Association  has  nominated  the 
following  seventeen  gentlemen  to  aCt  as  Arbitrators 
in  difficulties  which  may  arise  suitable  for  arbitration 
in  the  various  branches  of  the  jute  trade,  in  connection 
with  the  Arbitration  Scheme  of  the  London  Chamber 
of  Commerce: — As  Brokers — Messrs.  F.  J.  Barber 
(Barber  Bros.),  J.  C.  Duncan  (J.  C.  Duncan  and  Co.),  F. 
Ferrier,  J.  Johnson  (Rouse  and  Co.),  C.  Patterson  (Cox, 
Patterson,  and  Co.),  D.  Falconer  (D.  Falconer  and  Co.), 
and  J.  Scott.  As  Merchants — Messrs.  J.  Douglas  (Robin¬ 
son,  Fleming,  and  Co.),  Gastav  Green  (Rehder  and  Co.), 
G.  Henderson,  Jun.  (G.  Henderson  and  Co.),  F.  Eisenlohr 
(Oesterley  and  tCo.),  E.  E.  Petrocochino  (Petrococbino 
Bros.),  J.  A.  Ralli  (A.  Agelasto  and  Co.),  A.  A.  Vlasto 
(Ralli  Bros.),  and  W.  F.  Malcolm  (W.  F.  Malcolm  and 
Co.).  As  Dealers  and  Manufacturers— Messrs.  J.  T.  Ritchie 
(W.  Ritchie  and  Sons),  and  W.  H.  Hindley  (W.  H. 
Hindley  and  Co.).  List  of  arbitrators  are  now  complete 
for  the  Chemical,  Leather,  Coal,  Printing  and  Allied, 
Textile,  Wine,  Carriage  Building,  South  African  and  West 
African  Trades,  and  are  at  the  disposal  of  merchants  and 
traders  of  the  City  of  London  (whether  members  of  the 
Chamber  or  not)  who  may  desire  to  submit  their  disputes 
to  the  jurisdiction  of  the  London  Chamber  of  Commerce. 


NOTES  AND  QUERIES. 


***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

A  New  Method  of  Making  the  Purple  of  Cassius. — An 
alchemist  named  Cassius,  living  at  Leyden,  discovered  in  the  year 
1683  that  a  certain  mixture  of  the  solutions  of  tin  and  gold  produced 
a  fine  purple-coloured  precipitate,  which  has  ever  since  been  known 
by  the  name  of  “  Purple  of  Cassius,”  and  is  much  used  to  give  a  ruby 
colour  to  earthenware,  glass,  and  artificial  stones.  Attempts  almost 
innumerable  have  been  made  to  ascertain  the  nature  of  this  singular 
compound,  but  the  results  have  been  so  contradictory  as  tended 
rather  to  mystify  than  explain  the  origin  of  its  peculiar  colour.  More¬ 
over,  all  the  efforts  used  to  produce  a  similar  colour  by  other  means 
have  totally  failed  ;  so  that  at  the  present  time  the  greatest  un¬ 
certainty  exists  concerning  its  true  nature,  for  some  chemists  regard 
the  colour  as  an  effect  of  metallic  gold  in  the  compound,  and  this  is 
the  most  common  view  of  the  matter  ;  whilst  others  suppose  the 
colour  to  be  due  to  an  imaginary  oxide  of  gold  not  yet  isolated:  but 
all  chemists  agree  in  considering  tin  indispensably  necessary  to  the 
formation  of  the  purple.  I  am  about,  however,  to  show  that  this 
latter  opinion  is  incorreCt,  because  a  beautiful  purple  having  the  pro¬ 
perties  of  the  Purple  of  Cassius  can  be  made  without  the  use  of  tin, 
and  perhaps  the  few  observations  which  I  shall  add  concerning  the 
composition  of  this  new  purple  may  tend  to  elucidate  the  nature  of 


the  Purple  of  Cassius,  though  it  must  be  borne  in  mind  that  the  said 
observations  are  the  result  of  very  small  experiments,  and  require  to 
be  confirmed  upon  a  larger  scale.  The  principal  agent  employed  in 
the  new  proce  s  is  a  fluid,  to  which,  for  want  of  a  better  term,  I  em¬ 
ploy  the  name  Phosphuretied  Water,  since  it  appears  to  be  merely  a 
solution  of  phosphorus  in  water,  though  no  such  solution  is  mentioned 
in  any  book  that  I  know  of.  It  does  not  affeCt  the  colour  of  neutral 
litmus-paper,  nor  does  it  adt  upon  sulphurous  acid  when  heated  ;  con¬ 
sequently  it  contains  neither  hypo-phosphorous  acid,  phosphorous 
acid,  nor  the  mixture  usually  called  phosphatic  acid,  because  all  these 
acids  decompose  sulphurous  acid  when  heated  with  it.  To  make 
phosphuretted  water,  a  large  glass  bottle,  such  as  a  Winchester 
quart,  having  a  well-ground  stopper,  is  to  be  filled  with  recently 
boiled  but  cold  distilled  water,  and  an  ounce  or  so  of  phosphorus  being 
added,  the  bottle  is  to  be  closed  and  left  for  twenty-four  hours  in  a 
cool  place,  after  which  the  phosphuretted  water  may  be  poured  out 
into  a  proper  vessel,  and  the  process  repeated  upon  the  same  phos¬ 
phorus  as  often  as  may  be  necessary.  Thus  furnished  with  phos¬ 
phuretted  water,  we  must  next  dissolve  7  grains  of  pure  gold*  and 
3  grains  of  iron  in  aqua  regia,  and  evaporate  the  solution  to  dryness 
by  a  steam  heat ;  then  re-dsssolve  the  residue  in  2  ounces  of  distilled 
water,  and  add  this  metallic  solution  solution  gradually  to  any  given 
quantity  of  the  phosphuretted  water  until  the  mixture  becomes 
slightly  red,  when  the  whole  must  be  set  aside  and  freely  exposed  to 
the  air,  by  which  it  slowly  assumes  a  rich  ruby  colour,  and  after  a 
time  lets  fall  a  fine  purple  precipitate,  which  is  the  purple  spoken  of. 
There  occasionally  happens  in  this  process,  exaCtiy  as  sometimes 
happens  in  the  process  of  Cassius,  an  unaccountable  slowness  in  the 
precipitation,  and  the  fluid  remains  for  days,  or  even  weeks,  of  a  clear 
crimson  hue,  very  much  resembling  a  solution  of  permanganic  acid, 
nor  will  agitation,  or  even  warmth,  always  put  an  end  to  it,  though  l 
once  observed  an  obstinate  solution  of  the  above  kind  precipitated  in  a 
few  minutes  by  a  severe  thunderstorm.  It  will  be  noticed  that  the 
proportions  of  gold  and  iron  directed  to  be  used  are  in  the  proportion 
ol  one  atom  of  each  metal,  which  is  the  ratio  I  have  always  found  in 
the  precipitate,  even  when  the  iron  has  been  in  very  great  excess  in 
the  solution.  With  regard  to  the  composition  of  this  new  purple,  I 
offer  my  opinions  very  modestly,  for  the  observations  I  have  made 
scarcely  deserve  the  name  of  experiments.  When  a  portion  of  the 
new  purple  is  aCted  on  by  dilute  hydrochloric  acid  a  part  is  dissolved, 
and  this  part  consists  of  the  basic  phosphate  of  the  sesquioxide  of 
iron,  after  the  removal  of  which  the  residuum  has  a  dark  colour 
with  an  obscure  tinge  of  purple  ;  and  if  it  is  exposed  for  some  time  to 
the  diredt  rays  of  the  sun  it  becomes  coated  with  gold  as  if  gilded  • 
but  if  without  this  exposure  we  boil  the  residuum  in  concentrated 
hydrochloiic  acid  apart  of  it  is  dissolved  into  a  solution  of  the  per- 
chloriue  of  gold,  and  the  insoluble  part  assumes  a  jet-black  colour 
and  is  bA  very  slightly  adted  on  even  by  boiling  concentrated  nitric 
acid.  If,  however,  we  heat  it  to  a  dull  red  heat  111  the  open  air  it  is 
converted  into  metallic  gold  and  phosphoric  acid,  and  from  the  rela¬ 
tive  proportion  of  the  substances  thus  separated  I  have  been  induce  1 
to  think  that  the  composition  of  the  new  purple  is  as  follows 


Proto-phosphuret  of  gold . 

Aurate  of  thepiotoxide  of  gold . 

Basic  phosphate  of  the  sesquioxide  of  iron. . 
— L.  Thompson. 


Atoms. 

One 

One 

Three 


Grains. 

228 

424 

456 


*  The  presence  of  copper,  and  also  of  some  other  metals,  totally 
prevents  the  desired  effect. 


MEETINGS  FOR  THE  WEEK 


Monday,  Dec.  1st.— Medical,  8.30. 

-  Society  ot  Arts,  8,  (Cantor  Lectures.)  “The 

Use  of  Coal-Gas,”  by  Harold  B.  Dixon,  M.A. 

-  London  Institution,  5. 

Royal,  4.  (Anniversary.) 

1  uesday,  2nd. — Institution  of  Civil  Engineers,  8. 

-  Pathological,  8,30. 

Wednesday,  3rd.— Society  of  Arts.  8.  “Electric  Lighting  in 
America,”  by  W.  H.  Preece,  F.R.S. 

■ -  Geological,  8. 

-  Pharmaceutical,  8. 

Thursday,  4th.— Chemical,  8.  Ballot  for  the  Eleftion  of  Fellows 

-  Society  of  Arts,  8  (Howard  Lectures.)  “  The 

Conversion  of  H.-at  into  Useful  Work,”  bv  W 
Anderson,  M.Inst.  C.E.  J 

-  London  Institution,  5  and  7. 

Friday,  5th. — Geologists’ Association,  8. 


QUB-LIME. — Quantity  for  Sale. — Address, 

'--'  No  202,  Chemical  News  Office,  Boy  Court,  Ludgate  Hill, 
London,  E.C.  ’ 


lETOIR/  S-A  T 1  FT 

Complete  Set  (unbound  and  uncut)  of 

THE  CHEMICAL  GAZETTE, 

A  Journal  of  Practical  Chemistry, 

17  Volumes;  from  November,  1842,  to  December,  1859. 

Address,  “Publisher,”  Chemical  News  Office,  Boy  Court,  Ludgate 
Hill,  London,  c  ,c.  6 


262 


A  dvertisements. 


J  Chemical  News, 
1  Nov.  28,  .,1884. 


Now  ready,  Sixth  Edition,  much  enlarged,  with  Engravings, 

8vo,  8s.  6d. 

VALENTIN’S  QUALITATIVE 
CHEMICAL  ANALYSIS. 

Edited  by  W.  R.  HODGKINSON ,  Ph.D.  Wurzburg, 

Demonstrator  of  Practical  Chemistry  in  the  Science  Schools, 
South  Kensington,  Professor  of  Chemistry  and  Physics  in  the  Royal 
Military  Academy  ;  and 

H.  M.  CHAPMAN, 

Assistant  Demonstrator  of  Chemistry  in  the  Royal  School  of  Mines 
and  Normal  School  of  Science,  South  Kensington. 

***  The  Tables  may  be  had  separately,  printed  on  indestrudtib'e 
paper,  and  bound  in  cloth,  price  2s.  6d. 


London  :  J.  and  A.  CHURCHILL,  11,  New  Burlington  Street. 
Now  Ready,  Post  Free,  3/6, 

THE  ASSAY  AND  ANALYSIS  OF  IRON  AND  STEEL, 

ORES  AND  FUEL. 

IZDLTTSTIRJLTIEIO.. 

By  THOMAS  BAYLEY, 

Associate  Royal  College  of  Science,  Consulting  Chemist,  Analyst, 
and  Assayer,  Birmingham.  Author  of  “  The  Chemists’  Pocket-Book.” 

London:  Emmott  &  Co.,  6,  York  Street,  Covent  Garden,  W.C. 
Manchester:  Blackfriars  St. 

London:  E.  and  F.  N.  Spon,  16,  Charing  Cross. 

New  York:  E.  and  F.  N.  Spon,  35,  Murray  Street. 


JHE  JOURNAL  OF  SCIENCE. 

Now  Ready,  No.  CXXXI.,  for  NOVEMBER,  Price  is.  fid. 
CONTENTS. 

1.  The  Way  to  the  Pole,  and  some  Observations  of  the  Greely 

Expedition.  By  the  Count  O.  Reichenbach. 

2.  Fireball  Radiant  in  Sextans.  By  W.  F.  Denning,  F.R.A.S. 

3.  Moral  Epidemics  and  Contagions. 

4.  The  Proposed  American  Exhibition  in  London.  By  an  Old 

Technologist. 

5.  A  New  Theory  of  Gravitation.  By  Robeit  Bell. 

6.  Mr.  S.  Butler’s  Contributions  to  the  Question  of  Evolution. 

7.  The  Significance  of  Human  Anomalies.  By  Francis  J.  Shepherd. 

M.D.  ’ 

Analyses  of  Books.  Correspondence.  Notes. 

London:  3,  Horse-Shoe  Court,  Ludgate  Hill. 

BAILEY'S 

LOW  LIFT  STEAM  JET  PUMPS, 

(HALLAM’S  PATENT) 

For  Lifting  Water  from  Wells,  Steam  Ships,  Tanks, 
Rivers,  Reservoirs,  &c. 


The  three 
smaller  ones 
are  all 
Gun  Metal. 


Cast  Iren 
with 

Gun  metal 
Fittings. 


Prices  for  Heights  of  not  more  than  40  ft.,  at  30  lbs.  Pressure 


Please  note  these 
•when  ordering. 

6 

5 

4 

3 

2 

I 

0 

0  A 

Bore  of  Water  Deli¬ 
very  Pipe  in  inches 

4 

3 

2 

*4 

1  1  3 

4 

i 

Bore  of  Steam  Pipe 

2| 

T 

I 

5 

4 

J 

4 

Delivery  in  gals,  per 
hour  at  3olbs.  prssre. 

8000 

5000 

2500 

1500 

800 

300 

200 

100 

Price  ..  £ 

20  0 

J 

10  0  | 

7  10 

4  10  j  3  3 

2  2 

I  10 

VV.  H.  BAILEY  and  CO.,  Engineers,  &c., 
ALBION  WORKS,  SALFORD,  MANCHESTER, 


Established  1798. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 

Manufacturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power.for  Irrigating,  Draining,  Mining, Rolling  Mills 
or  Water  Works  purposes,  and  Manufacturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-salt 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 
Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian, and  Spanish  Oresof  Im¬ 
proved  Construction. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 

Vitriol  Refining. 

Steam  Superheaters  improved  or  Oil  Tar  and  Resin  Refining. 
Steam  Sulphui  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  Maftear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser,  Improved  Revolving  Copper  Calcining  Furnaces. 

Lists  sent  on  Application. 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 

■  I  HELEN’S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

¥ichromate" 

OF  SODA. 

Potter  and  Higgin’s  Patent 

A  complete  substitute  for  Bichro¬ 
mate  of  Potash  in  Dyeing, 
Calico  Printing,  Colour  Making, 
and  all  other  manufactures 
where  Chromic  Acid  is  a  neces¬ 
sary  element. 

It  contains  as  much  Chromic  Acid  as 
Bichromate  of  Potash. 

It  is  cheaper  than  Bichromate  of  Potash. 

It  is  more  soluble  than  Bichromate  of 
Potash. 

it  is  of  uniform  strength  and  purity. 
SOLE  MAKERS— 

E.  P.  POTTER  &  CO-, 

LITTLE  LEVER  ,  NEAR  BOLTON. 


“dm'.Tib"3')  Composition  and  Methods  of  Analysis  of  Human  Milk. 


THE  CHEMICAL  NEWS. 

Vol.  L.  No.  1360. 


THE 

COMPOSITION  AND  METHODS  OF  ANALYSIS 
OF  HUMAN  MILK.* 

By  Prof.  ALBERT  R.  LEEDS,  Ph.D. 

In  a  previous  paper,  “  On  Infant  Foods,”  which  I  read 
before  the  College  of  Physicians  of  Philadelphia,  May 
2nd,  1882,  I  alluded  briefly  to  the  investigation  then  in 
progress  upon  the  Composition  of  Human  Milk,  and  gave 
a  tabular  statement  of  the  minimum,  maximum,  and 
average  results  of  the  analyses  of  forty-three  samples, 
the  total  number  of  analyses  which  I  had  made  up  to  that 
date.  Since  then  I  have  analysed  thirty-seven  more  sam¬ 
ples,  and  have  verified  the  results  by  a  critical  examination 
of  the  various  methods  of  analysis  which  are  in  use  at  the 
present  time. 

In  the  beginning  of  my  previous  paper  I  asked  the 
question,  “  What  is  human  milk  ?”  and  stated  that  to 
answer  this  question  satisfactorily  we  should  know  at  least 
three  things : — 1st.  All  the  constituents.  2nd.  Their 
relative  proportion.  3rd.  Their  chemical  and  physiolo¬ 
gical  properties.  It  is  not  my  present  object  to  discuss 
the  first  and  third  points,  except  in  the  light  of  the  fol¬ 
lowing  isolated  results  which  were  only  incidental  to  the 
main  object  of  the  present  inquiry. 

The  aibumenoids  and  fat  oi  a  large  number  of  samples, 
as  obtained  by  precipitation  with  Ritthausen’s  solution, 
were  extracted  with  ether,  until  the  albuminate  of  copper 
ceased  to  give  up  any  further  traces  of  fat  to  the  solvent. 
It  then  became,  after  drying,  a  very  light  green  amorphous 
powder. 

In  order  to  separate  the  aibumenoids,  this  powder  was 
digested  with  very  dilute  hydrochloric  acid,  which  carries 
some  of  the  organic  matter  into  solution  along  with  the 
copper.  The  residue,  after  washing  and  drying  at  ioo°, 
formed  brownish,  somewhat  brittle,  amorphous  masses. 

The  percentage  of  cupric  oxide  contained  in  this  albu¬ 
minate  of  copper  was  found,  in  two  analyses,  to  be 
20'93  Per  cent  and  20-63  per  cent.  The  ultimate  analyses 
of  the  albuminate,  after  deducting  cupric  oxide,  yielded 
the  following  results  : — 

I.  II. 

Per  cent.  Per  cent. 


Carbon  . 49-07  49-17 

Hydrogen  .  7-15  7-22 

Nitrogen .  14-67  — 

Sulphur .  i-o8  1 '15 


Two  analyses  of  the  total  aibumenoids,  left  behind 
after  the  foregoing  treatment  of  the  albuminate  of  copper 
with  dilute  hydrochloric  acid,  gave  the  following  figures  :  — 


I.  II. 

Per  cent.  Per  cent. 

Carbon . 52-39  — 

Hydrogen  .  7-02  — 

Nitrogen .  13-64  13-50 

Sulphur .  1-49  — 


The  aibumenoids,  separated  by  hydrochloric  acid  from 
the  copper  albuminate,  were  digested  with  50  per  cent 
alcohol,  at  the  boiling-point.  On  cooling,  the  filtered  so¬ 
lution  deposited  a  white,  flocculent,  voluminous  precipi¬ 
tate,  whilst  the  residue  on  the  filter  formed  a  somewhat 
brownish  mass. 


*  Read,  by  invitation,  before  the  College  of  Physicians  of  Phila¬ 
delphia,  May  7th,  1884,  and  reprinted  by  permission  from  advance- 
sheets  of  its  Transactions, 
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This  precipitate  would  correspond  to  the  “  caseo- 
protalbin  ”  of  Danilewsky  ( Jahresb .  ier  Thierch .,  1880, 
186),  and  the  residue,  which  was  much  the  larger  in 
amount,  to  his  “  caseo-albumen.” 

An  analysis  of  the  caseo-protalbin  gave : — 

Per  cent. 

Carbon . 55-86 

Hydrogen  .  6-07 

Nitrogen  .  I7-I7 

An  analysis  of  the  “  caseine,”  obtained  by  Makris  in 
quite  a  different  manner  from  Woman’s.  Milk,  yielded  for 
its  composition  : — Carbon,  52‘35  per  cent;  hydrogen,  7-27 
per  cent ;  and  nitrogen,  14-65  per  cent. 

The  foregoing  analyses  render  evident  that  the  bodies 
examined  are  not  homogeneous,  and  in  every  case  the 
process  of  separation  left  behind  mixtures  of  substances 
the  true  nature  and  composition  of  which  are  at  present 
unknown.  Moreover,  the  deportment  and  properties  of 
the  bodies  examined  are  such  as  to  lead  one  to  the  con¬ 
clusion  that  the  investigation  was  being  conduced  not 
upon  bodies  in  the  condition  and  with  the  properties  which 
they  possessed  originally  in  woman’s  milk,  but  upon  sub¬ 
stances  whose  composition  and  properties  had  been  altered 
by  the  operation  of  the  reagents  employed. 

It  had  been  the  intention  of  the  author  to  endeavour  to 
isolate  the  various  constituents,  at  present  very  imper- 
fedtly  known,  of  the  fat  of  human  milk.  This  desire  had 
been  increased  by  the  fad  that  the  ethereal  extradt  of  the 
copper  albuminate  obtained  from  numerous  samples,  al¬ 
though  not  by  any  means  from  all,  was  coloured  emerald- 
green  by  some  copper  salt.  As  to  the  chemical  nature  of 
this  copper  salt,  going  as  it  does  in  perfed  solution  in 
ether,  I  have  no  knowledge.  Unfortunately  the  entire 
mass  of  fats  was  lost  by  accident  in  the  early  stages  of 
manipulation,  and  I  shall  have  considerable  difficulty  in 
again  procuring  sufficient  material  to  work  upon.  No 
sample  of  cow’s  milk  which  I  have  analysed  yielded  to 
ether  an  emerald-coloured  solution.  The  unknown  body 
is  peculiar  to  woman’s  milk. 

Methods  of  Analysis , 

Passing  by  the  methods  of  analyses  which  were  em¬ 
ployed  when  the  nature  of  the  difficulties  to  be  overcome 
was  imperfedly  understood,  and  omitting  from  discussion 
in  this  paper  the  earlier  results  as  obtained  by  Meggen- 
hofen,  Payen,  Henri  and  Chevallier,  L’Heritier,  Quevenne, 
Simon,  Clemm,  Sherer,  Donne,  Heilen,  Regnault,  and 
Lehmann,  the  first  method  claiming  our  attention  is  that 
made  use  of  by  Vernois  and  Becquerel,  in  their  essay 
“  Du  Lait  chez  la  Femme,”  Paris,  1853. 

Although  regarded  by  the  authors  of  the  process  as  the 
smallest  which  they  could  employ,  the  amount  of  milk 
regarded  by  Vernois  and  Becquerel  as  necessary  for 
analysis  is  excessive,  being  60  grms. 

Total  Solids. — Of  this  30  grms.  are  taken  for  deter¬ 
mination  of  total  solids,  which  are  found  by  evaporation 
to  constant  weight  at  8o°  C.  It  is  evident  that  the  eva¬ 
poration  of  so  large  an  amount  at  so  low  a  temperature 
not  only  requires  so  very  many  hours,  but  presents  great 
difficulties  m  the  way  of  expelling  the  last  traces  of 
moisture. 

Fat. — The  total  solids  are  exhausted  on  a  filter  with 
ether.  The  loss  in  weight  is  set  down  as  fat.  Or  the 
ethereal  extract  after  evaporation  gives  the  weight  of  fat 
diredtly. 

The  estimation  of  fat  by  loss  of  weight  involves  nume¬ 
rous  sources  of  error.  And  even  the  diredt  estimation 
according  to  this  method  is  erroneous,  inasmuch  as  ether 
very  partially  exhausts  a  dried  residue  of  this  nature.  Con¬ 
sequently,  the  figures  obtained  by  Vernois  and  Becquerel 
for  fat  are  much  too  low,  the  average  in  89  samples  being 
only  2-67  per  cent. 

The  other  30  grms.  are  coagulated  by  boiling  with  some 
drops  of  acetic  acid.  The  filtrate  contains  sugar,  extractive 
matters,  and  soluble  salts. 
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Milk  Sugar. — Its  determination  by  the  saccharimeter, 
as  performed  by  Vernois  and  Becquerel,  gives  less  accu¬ 
rate  results  than  those  obtained  by  direct  chemical 
methods. 

Albumenoids. — The  authors  regard  the  nature  of  the 
extractive  matters  as  so  entirely  unknown  as  to  make  their 
determination  by  analysis  impossible,  and  set  down  under 
one  head  what  they  denominate  “  caseum  and  extractive 
matters.”  Its  amount  is  found  by  subtracting  the  sum  of 
the  weights  of  fat,  sugar,  and  ash  from  the  total  solids. 
If  it  were  possible  by  their  method  to  determine  these 
four  quantities  correctly,  the  difference,  which  they  style 
caseum  united  with  extractive  matters,  would  be  the 
albumenoids.  But,  otherwise,  the  difference  represents 
the  algebraic  sum  of  the  errors  committed  in  the  various 
determinations,  and  this  difference,  in  the  present  instance, 
the  amount  of  fat  and  sugar  as  stated  by  Vernois  and 
Becquerel  being  much  too  low,  is  correspondingly  too 
high,  being  3-g2  per  cent. 

Analysis  by  the  same  Method  as  that  usually  employed 
for  Cow's  Milk. — This  method,  which  is  practised  by 
some  of  the  public  analysts  of  New  Jersey  and  New  York, 
and  which  is  a  somewhat  modified  form  of  Wanklyn’s, 
will  be  found  stated  in  Cairns’s  “  Quantitative  Analysis,” 
p.  204. 

The  results  obtained  on  sample  of  woman’s  milk,  La¬ 
boratory  No.  1133,  were  as  follows  : — 

Per  cent. 


Ash . . 

Fat . 2-62 

Albumenoids . 2'6o 

Milk  sugar  . S-ig 


Total  solids  by  summation  . .  ..  i3-62 

Total  solids  by  evaporation. .  . .  13-63 

The  fat,  as  thus  determined,  is  too  low,  although  it  was 
extracted  by  digesting  the  solids  left  after  evaporation 
with  boiling  ether  six  times,  and  with  cold  ether  as  many 
times  more. 

The  sugar  is  too  high.  After  weighing  it  was  re¬ 
dissolved  in  water,  and  the  amount  of  albumenoids  con¬ 
tained  in  it  determined.  This  was  078  per  cent,  which, 
subtracted  from  the  sugar,  as  determined  in  accordance 
with  the  method,  left  7-41  per  cent,  which  is  the  correct 
result. 

The  albumenoids  are  also  too  high,  and  the  excess  is 
still  greater  when  the  albumenoids  contained  in  the  sugar 
are  added  to  those  as  determined  in  accordance  with  the 
method,  the  total  being  378  per  cent.  This  excess  is  due 
to  fat. 

Correcting  the  results,  as  found  direCtly  by  the  method, 
by  the  results  obtained  by  separately  analysing  the  various 
eduCts,  we  have  : — 


Per  cent.  Per  cent. 

Fat,  determined  by  method . 2-62 

Fat,  extracted  from  casein  residue  ..  2’  18 

Actual  Fat .  —  4'8o 

Albumenoids,  determined  by  method. .  260 

Albumenoids,  contained  in  sugar  .  . .  078 


Sum  of  albumenoids . 378 

DeduCt  fat  found  in  casein  residue  ..  2-18 

Actual  albumenoids .  —  i*20 

Sugar,  determined  by  method  ..  ..  8'ig 

DeduCt  albumenoid  found  in  sugar  . .  078 

Actual  sugar .  —  7-41 

Ash .  —  o-2i 


Total  solids,  by  summation. .  . .  13-62 

Total  solids,  by  direct  evaporation  13-63 


Determination  of  the  Albumenoids  by  Precipitation  with 
Alcohol.* — 20  c.c.  of  dilute  acetic  acid  are  added  to  weak 


acid  reaction,  then  four  volumes  of  strong  alcohol,  the 
mixture  well  stirred,  allowed  to  settle  during  an  hour,  and 
filtered  upon  a  weighed  filter.  The  precipitate  is  washed 
six  or  eight  times  with  cold  60  per  cent  alcohol,  then  with 
ether,  dried  at  120°  to  125°  C.,  and  weighed.  The  alco¬ 
holic  filtrate  is  evaporated  to  small  volume,  the  resultant 
precipitate  transferred  by  means  of  60  per  cent  alcohol  to 
a  weighed  filter,  washed  repeatedly  with  the  same  alcohol, 
and  finally  with  ether.  These  filtrates  are  again  evapo¬ 
rated  to  a  small  volume,  the  precipitate  obtained  dissolved 
in  water,  an  aqueous  solution  of  tannic  acid  added,  the 
precipitate  so  obtained  transferred  to  a  weighed  filter, 
washed  first  with  water,  then  with  alcohol  and  ether,  dried 
at  1200,  and  weighed.  The  three  precipitates  together 
contain  all  the  albumenoids.  They  must  be  ignited,  and 
the  amounts  of  ash  deducted.  This  method  gives  too  low 
results  when  the  addition  of  tannic  acid  is  omitted.  The 
trial  of  this  method,  as  performed  on  sample,  Laboratory 
No.  1133,  yielded  the  following  results  : — 

Per  cent. 

Albumenoids  in  first  precipitate..  ..  066 

,,  second  precipitate  ..  075 

,,  third  precipitate .  ..  072 

Total  albumenoids  so  determined..  1-63 

The  analysis  of  these  albumenoids  yielded — 

Fat . o‘oo 

Milk-sugar  . 073 

Deducting  this  amount  of  milk-sugar,  we  have — 

Total  albumenoids  as  found  ..  ..  1-63 

Deducting  milk-sugar . 0-43 

Albumenoids  actually  present  ..  ..  1*20 

Distilling  off  the  alcohol  and  ether  from  the  first  and 
second  precipitates,  and  determining  the  milk-sugar  in 
the  collected  filtrates  from  the  albumenoids,  I  obtained — 

Per  cent. 

Fat . 4-80 

Milk-sugar  . 6-g8 

These  results  make  it  evident — what,  indeed,  was  feared 
during  the  whole  course  of  the  analysis  by  this  method — 
that  notwithstanding  the  great  expenditure  of  time  in 
washing  these  precipitates,  the  washing  was  incomplete, 
and  some  milk-sugar  was  left  behind.  This  supposition  is 
confirmed  by  the  faCt,  that  upon  adding  the  milk-sugar 
contained  in  the  albumenoid  precipitates  to  that  contained 
in  the  filtrates,  the  sum  is  the  correct  percentage  of  sugar. 

Determination  of  the  Albumen  and  Peptone  by  Precipi¬ 
tation  with  Magnesium  Sulphate.*— The  assumption  upon 
which  this  method  is  founded  is  that  when  crystallised 
magnesium  sulphate  is  added  to  milk  to  the  point  of  com¬ 
plete  saturation  the  casein  is  completely  precipitated, 
whilst  the  albumen  and  peptone  are  not.  In  the  execu¬ 
tion  of  the  method,  40  c.c.  of  a  saturated  solution  of  mag¬ 
nesium  sulphate  are  added  to  10  grms.  of  milk,  and  after¬ 
wards  crystals  of  the  same  salt  are  added  in  slight  excess 
of  the  maximum  quantity  which  can  be  made  to  enter  into 
solution.  After  standing  several  hours,  with  frequent 
stirring,  the  precipitate  is  transferred  to  a  beaker,  and 
washed  six  or  eight  times  with  a  saturated  solution  of 
magnesium  sulphate.  The  collected  filtrates  are  then 
diluted  with  water,  a  drop  or  two  of  acetic  acid  added, 
heated  to  boiling  for  a  few  minutes,  filtered  through  a 
weighed  filter,  the  precipitate  washed  first  with  water  and 
afterward  with  alcohol,  dried  along  with  the  filter  at  120° 
to  1250,  weighed,  and  ignited.  By  subtracting  the  weight 
of  ash  from  that  of  the  precipitate  the  amount  of  albumen 
is  determined. 

In  the  filtrate  the  peptone  can  be  precipitated  by  means 
of  tannic  acid,  or  by  phospho-tungstic  and  sulphuric  acids. 

I  failed  entirely  in  an  attempt  to  perform  an  analysis 


*  “  Handb.  der  Physiolog.  6’hem,  Anal.”  Berlin,  1883,  p,  491. 
Hoppe-Seyler. 


*  “  Handb.  der  Physiol,  Chem,  Anal.,”  p.  492.  Hoppe-Seyler. 
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by  this  method.  Owing  to  the  great  density  of  a  saturated 
solution  of  magnesium  sulphate  the  casein  did  not  preci¬ 
pitate,  but  formed  a  layer  on  the  surface  of  the  liquid,  and 
so  slow  was  the  operation  of  filtration  that  I  did  not 
succeed  in  completely  washing  the  casein  during  the 
course  of  several  days. 

Haidlen's  Method,  as  Modified  by  Christenn.  Total 
Solids. — Instead  of  drying  the  milk  at  no0  with  one-fifth 
of  its  weight  of  powdered  gypsum,  as  proposed  by  Haidlen, 
Trommer  proposed  the  use  of  pulverised  marble,  and 
Christenn  employed  powdered  glass,  the  drying  being  con¬ 
duced  at  95°  to  100°  instead  of  no°.  Christenn  found 
that  the  hygroscopic  nature  of  the  gypsum  and  its  solu¬ 
bility  in  alcohol  gave  rise  to  errors,  the  latter  property 
raising  the  percentage  of  milk-sugar  and  diminishing  the 
percentage  of  albumenoids.  * 

Other  Constituents. — To  io  grms.  of  milk  add  io  c-c. 
ether  and  20  c.c.  alcohol,  mix  thoroughly,  colled  the  pre¬ 
cipitated  albumenoids  on  a  weighed  filter,  and  wash  with 
a  mixture  of  ether  and  alcohol  (1-2)  until  the  filtrate  runs 
through  clear.  The  precipitate,  dried  at  95°  to  100°,  gives 
the  weight  of  albumenoids  and  insoluble  salts.  By  igni¬ 
tion  the  weight  of  the  latter  is  obtained,  and  the  difference 
gives  that  of  the  albumenoids.  The  weight  of  evaporated 
filtrates  gives  the  combined  weight  of  the  fat,  milk-sugar, 
and  soluble  salts.  The  loss  of  weight  after  extraction 
with  ether  gives  the  fat.  The  soluble  salts  and  sugar  are 
ignited,  the  residue  treated  with  hot  water,  the  solution 
evaporated  to  dryness,  and  ignited.  The  weight  of  this 
ignited  portion  gives  the  soluble  salts,  and  the  milk-sugar 
is  found  by  difference. 

Note.  In  the  trial  of  this  method  I  did  not  wash  the 
precipitate  of  albumenoids  and  insoluble  salts  on  the  filter, 
but  by  decanting.  The  precipitate  was  shaken  up  six  or 
eight  times  with  the  mixture  of  alcohol  and  ether,  and  the 
latter  then  pipetted  off  through  a  weighed  filter.  Finally, 
the  albumenoids  were  thrown  on  the  filter  and  washed 
exhaustively  with  the  same  mixture.  The  method  of  de¬ 
cantation  is  more  rapid  and  thorough,  but  even  with  its 
aid  and  with  the  use  in  all  of  250  c.c.  of  the  mixed  sol¬ 
vent,  the  washing  of  the  albumenoids  was  incomplete,  as 
shown  by  the  following  results  of  an  analysis  performed 
upon  sample,  Laboratory  No.  1133. 

Analysis  according  to  the  Haidlen-Christenn  method  : — 


Per  cent. 

Fat . 2-90 

Albumenoids . 2-ig 

Sugar  .  8'23 

Ash . o-2i 


Total  solids . I3‘53 


These  various  edudts  of  the  Haidlen-Christenn  method 
were  analysed  and  separated  into  their  individual  con¬ 
stituents.  The  albumenoids  were  exhausted  with  ether, 
and  the  fat  determined  in  the  ethereal  solution.  The 
residue  was  then  exhausted  with  water,  and  the  sugar  de¬ 
termined  in  the  aqueous  extradt.  In  the  final  residue, 
containing  according  to  Haidlen  the  sugar,  the  nitrogen 
was  determined  diredtly,  and  multiplied  by  6  25  to  obtain 
the  percentage  of  albumenoids.  The  nature  of  the  errors 
inherent  in  the  method  is  strikingly  shown  when  the  cor¬ 
rected  results  obtained  in  this  manner  are  compared  with 
those  stated  in  the  table  above  (See  next  column.) 

This  loss  of  1-26  per  cent  represents  fat,  which  I  did 
not  succeed  in  perfedly  exhausting  from  the  sugarresidue 
after  evaporation  to  constant  weight,  although  the  treat¬ 
ment  with  ether  was  performed  very  many  times. 

Meigs's  Method .f  Total  Solids  and  Ash.— Pipette  off  5 
c.c.  of  milk  into  a  platinum  dish  and  weigh.  Evaporate 
to  dryness  on  a  water-bath  to  constant  weight.  Incinerate, 
best  over  a  blast-lamp,  and  weigh  the  ash. 

*  The  addition  of  gypsum,  marble,  glass,  sand,  &c.,  is  unnecessary 
and  a  source  of  error. 

I  Philadelphia  Medical  News,  June,  1882. 
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Per  cent.  Per  cent. 


Fat,  extracted  from  the  albumenoids  ..  0-76 

Fat,  extracted  from  sugar  residue  . .  . .  2-90 

Fat,  total  as  thus  found .  —  3 '66 

Albumenoids,  determined  by  method  ..  2'ig 
Deducting  fat  in  albumenoids. .  ..  0*76 

Deducting  sugar  in  albumenoids  ..  ..  o-i6 

ACtual  albumenoids .  — ■  1*17 

Sugar  in  albumenoids  . o'i6 

Sugar  in  final  residue  .  7*10 

ACtual  sugar  .  —  7*26 

Ash  .  —  o-2i 

Total  solids,  as  found  by  summation  12-30 

Total  solids,  as  found  by  evaporation  13-56 

Loss .  1*26 


Fat. — Weigh  off  10  c.c.  in  another  dish,  and  wash  with 
the  aid  of  20  c.c.  of  water  into  a  tall  100  c.c.  stoppered 
cylindrical  graduate.  Add  20  c.c.  ether,  stopper,  shake 
for  five  minutes,  then  add  20  c.c.  alcohol,  and  shake  five 
minutes  more 

Allow  the  cylinder  to  stand  until  the  ether  has  risen  to 
the  top,  pipette  off,  add  5  c.c.  ether,  shake,  allow  to 
separate,  pipette  off,  and  repeat  this  operation  five  times. 
Evaporate  off  the  ether  in  a  weighed  dish  ;  the  increase 
in  weight  is  fat. 

Casein  and  Sugar. — The  remaining  contents  of  the 
graduate,  after  the  ethereal  solution  of  fat  has  been  re¬ 
moved,  are  washed  into  a  platinum  dish  and  evaporated 
to  dryness  on  a  water-bath.  The  residue  is  treated  with 
boiling-water,  and  allowed  to  stand.  The  undissolved 
casein  precipitates,  the  solution  of  sugar  is  poured  off. 
This  latter  is  again  evaporated  to  dryness,  and  the  same 
process  of  settling  and  decantation  repeated.  This  must 
be  done  four  or  five  times,  until  it  is  found  that  when 
boiling-water  is  poured  upon  the  dry  sugar  it  dissolves 
completely,  no  flocculi  of  casein  being  seen  in  suspension. 
The  casein  residue  is  then,  after  being  dried,  treated  once 
or  twice  with  boiling-water  to  extract  sugar.  This  sugar 
is  added  to  the  main  portion.  Both  casein  and  sugar  are 
then  evaporated  over  the  water-bath  to  constant  weight, 
incinerated  over  a  blast-lamp,  and  the  losses  in  weight 
give  the  amounts  of  casein  and  sugar  respectively. 

Experimental  Trial  of  Method.  Total  Solids.  —  In  the 
weighing  out  of  milk  it  must  be  poured  direCtly  into  the 
dish  in  which  it  is  weighed.  If  a  pipette  be  used,  the 
milk  leaves  minute  particles  upon  its  walls,  and  the  alter¬ 
ation  in  composition  thus  produced  is  the  greater,  the 
more  extensive  the  wetted  surfaces  of  the  measuring 
vessel. 

Evaporation  to  dryness  on  a  water-bath  to  constant 
weight  is  tedious,  usually  requiring  three  hours,  and  is 
neither  so  accurate  nor  so  expeditious  as  the  method  of 
coagulation  with  alcohol. 

Thus  with  sample  No.  1133: — 

To  5-1195  grms.  milk  add  3  c.c.  alcohol,  evaporated  to 
dryness  on  water-bath,  an  operation  requiring  one  half- 
hour,  and  then  to  constant  weight  in  air-bath  at  105°,  re¬ 
quiring  with  intervals  for  weighing  one  hour  longer. 

Loss  of  weight  0-699  grm.  or  I3'56  per  cent. 

Compare  with  this  the  results  obtained  by  direCt  evapor¬ 
ation  without  coagulation. 

Evaporated  5'059  grms.  of  same  milk  for  three  hours  on 
water-bath. 

Loss  of  weight,  0-6985  grm.  or  13-81  per  cent. 

Dried  the  same  for  two  hours  longer  in  air-bath  at  105°. 
The  weight  decreased  to  13-59  per  cent. 

Dried  the  same  for  two  hours  longer  at  103°.  The 
weight  decreased  to  13-56  per  cent.  In  other  words,  at 
the  expiration  of  seven  hours,  I  had  obtained  the  same 
constant  weight  as  I  had  found  by  the  method  of  coagu¬ 
lation  at  the  expiration  of  one  and  one-half  hours. 

The  explanation  of  the  difficulty  of  evaporating  milk 
t  without  addition  of  any  kind  is  evident,  the  casein  coagu- 
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lated  by  heat  forming  a  skin  upon  the  surface  of  the  milk 
which  renders  any  further  evaporation  very  difficult. 
Alcohol,  on  the  other  hand,  divides  the  milk  into  fine 
coagula,  which  readily  permit  the  escape  of  moisture. 

Fat. — When  water  is  present,  ether  will  extract  not 
only  fat,  but  substances  soluble  in  water.  This  was  prob¬ 
ably  the  case  in  the  present  instance,  and  experiment  con¬ 
firmed  the  conjecture.  After  distilling  off  the  impure 
ether,  drying  the  fat  to  constant  weight  at  105°  and 
weighing,  the  fat  thus  obta  ned  was  re-dissolved  in  abso¬ 
lute  ether.  In  every  trial  a  residue  was  left  behind.  This 
residue  dissolved  readily  in  water.  It  proved  to  be  milk- 
sugar,  and  its  percentage  was  determined  and  added  to 
that  found  elsewhere. 

Casein  and  Sugar. — The  method  has  two  objections. 
The  albumenoids  of  milk,  and  more  especially  of  woman’s 
milk,  are  partly  soluble  in  boiling  water,  and  cannot  be 
perfectly  separated  from  milk-sugar  by.  its  use.  In  the 
second  place,  the  finely-divided  albumenoids  left  after 
evaporation  to  dryness  and  treatment  with  boiling  water 
cannot  be  accurately  separated  by  the  crude  method  of 
settling  and  decantation.  As  a  result,  in  case  the  albu¬ 
menoids  are  washed  in  this  manner  so  completely  that 
they  do  not  contain  any  milk-sugar,  their  amount  will  be 
mueh  too  low,  whilst  that  of  the  sugar  will  be  correspond¬ 
ingly  too  high.  The  percentage  of  albumenoids  in  the 
milk-sugar  was  determined  by  direCt  determination  of 
contained  nitrogen  in  the  following  test  analyses. 

An  attempt  was  made  to  separate  the  albumenoids  by 
decantation  through  a  weighed  filter,  but  the  process  was 
extiemely  tedious,  the  albumenoids  so  coagulated  quickly 
gumming  up  the  filter-paper. 

The  results  obtained  were  as  follows,  several  analyses 
being  made  of  the  same  sample,  No.  1133. 


Fat,  originally  obtained . 

Fat,  after  re-dissolving  in  absolute  ether 
Containing  by  direct  determination,  milk-sugar 

Fat  as  originally  obtained  . 

Fat,  after  re-dissolving  in  absolute  ether  . . 


Percent. 

477 

4-66 

O’lO 

4-82 

4-48 


1st  Trial. 

Albumenoids  in  residue  . . 
Albumenoids  in  milk  sugar  . . 

Total  albumenoids 

2nd  Trial. 

Albumenoids  on  weighed  filter 
Albumenoids  in  milk-sugar  . . 

Total  albumenoids 

3 rd  Trial. 

Sugar  as  originally  determined 
Add  sugar  contained  in  fat 


079 

0-63 

1 ’42 


0-36 

071 

i-07 


8-30 

°'34 


8’ 64. 

Deduct  albumenoids  contained  in  milk-sugar  . .  072 

Actual  milk  sugar  .  792 

Summary  of  Analyses, 

Percent.  Percent. 

.  ,  ,  (0  (2) 

Ash  (not  with  blast)  .  0-2I  0>2I 

Albumenoids  ..  "  tpg  m3 6 

ougar  . .  .  o .fz  0  D 

.  001  8*30 

1378  J3'69 

diffprYeSUltS,  ebtaifed  b.y  Meigs’s  method  will  always 
ChrL  fr°I>n  th°uSej  by  H°PPe-Seyler’s,  Haidlen’s,  and 
istenn  s  methods,  and  irom  Ritthausen’s  method,  by 


giving  necessarily  a  lower  percentage  of  ashj  a  higher 
percentage  of  tat,  a  lower  amount  of  albumenoids,  and  a 
larger  percentage  of  milk-sugar.  These  differences  are  in¬ 
evitable,  and  depend  upon  errors  inherent  in  the  method. 

Gerber-Ritthausen’s ^Method.- — After  using  for  a  con¬ 
siderable  length  of  time  the  methods  of  milk  analysis  in 
common  use,  the  author  was  led  by  a  comparison  of  the 
results  obtained  thereby  with  those  found  by  Ritthausen’s 
method  to  abandon  the  other  methods  and  adopt  Ritt¬ 
hausen’s.  The  latter,  as  modified  by  Gerber,  has  now 
been  in  constant  use  in  his  laboratory  for  more  than  two 
years,  and  hundreds  of  analyses  have  been  performed  in 
accordance  with  it.  The  author  regards  it  as  the  only 
method  known  at  the  present  time  which  is  precise  and 
ligidly  accurate.  Moreover,  it  is  so  rapid  and,  when 
familiar,  so  easy  of  execution,  that  its  employment  soon 
becomes  a  source  of  pleasure  and  satisfaction. 

Details  of  Method.  Total  Solids. — Weigh  off  5  grms.  of 
milked  in  a  tared  covered  platinum  capsule.  Coagulate 
with  absolute  alcohol  (about  3  c.c.  are  used),  and  evaporate 
to  dryness  on  water-bath.  Transfer  to  drying-oven,  and 
keep  at  105°  C.  until  constant  weight  is  attained. 

Ash.  Ignite  the  residue  first  over  a  small  flame,  and 
finally  at  a  dull  red-heat.  Cover  the  dish,  cool  in  the 
desiccator,  and  weigh. 

Albumenoids. —  Dissolve  63 7  grms.  pure  sulphate  of 
copper  in  a  litre  of  water.  Prepare  also  a  potash  solution 
containing  50  grms.  caustic  potash  in  1  litre. 

Weigh  out  10  grms.  of  milk  in  a  covered  beaker  glass, 
and  dilute  with  100  c.c.  water.  Add  27  to  3  c.c.  of  the 
copper  solution.  T.  hen  run  in  sufficient  potash  to  exactly 
neutralise  the  excess  of  sulphate,  which  will  require  about 
1  25  to  1  5  c.c.  of  the  potash.  The  coagulated  albumenoids 
settle  immediately,  leaving  the  liquid  clear.  In  testing 
the  reaction,  the  stirring-rod,  which  has  been  washed  and 
withdrawn  from  the  solution  as  soon  as  the  potash  has 
been  stirred  in,  is  dipped  into  the  clear  supernatant  liquid. 
A  diop  of  this  liquid  should  turn  neutral  test-paper 
neithei  blue  nor  red.  Care  should  be  exercised  not  to 
allow  the  stirring-rod  to  bring  up  particles  of  the  coagulum, 
since  these  interfere  with  the  reaction.  The  clear  liquid 
is  then  decanted  through  a  filter-paper,  previously  dried 
at  no,  and  weighed  in  a  weighing-flask.  The  precipitate 
is  then  stirred  up  with  100  c.c.  water,  allowed  to  settle, 
the  supernatant  liquid  again  decanted  through  the  filter, 
and,  finally,  the  precipitate  is  washed  upon  it.  The 
beaker  is  thoroughly  cleansed  with  a  rubber  washer,  and 
all  these  filtrates,  amounting  to  about  240  c.c.,  are  finally 
made  up  to  exactly  230  c.c.  for  the  determination  of  milk- 
sugar. 

The  filter-paper  containing  the  precipitate  is  then 
opened  out  upon  a  large  watch-glass,  and,  after  drying  to 
a  certain  point,  is  divided  up  into  small  particles  by  a 
platinum  spatula,  and  this  comminution  is  repeated  from 
time  to  time  until  finally  the  whole  mass  becomes  a  fine 
powder, 

Frtf,— The  filter-paper  containing  the  precipitate  is 
gathered  up  and  placed  loosely  in  a  proper  funnel.  The 
heaker-glass  used  for  the  precipitation  is  washed  out  with 
ether  to  dissolve  any  traces  of  fat  adhering  to  it,  and  these 
ethereal  washings  are  poured  through  the  funnel  and 
allowed  to  run  into  a  small  weighed  flask,  with  which  the 
funnel  is  connected  by  a  ground-glass  joint.  The  funnel 
is  then  connected  with  a  return  cooler,  the  flask  carefully 
heated  by  a  water-bath,  and  the  filter-paper  is  made  to 
swim  in  the  ether  condensed  in  the  funnel  for  about  an 
hour,  when  the  extraction  of  fat  will  be  complete.  The 
ether  is  distilled  off,  the  flask  dried  at  a  temperature  of 
105  ,  cooled  in  a  desiccator,  and  weighed.  Its  increment 
in  weight  gives  the  amount  of  fat. 

Albumenoids. — The  residue  in  the  filter  is  dried  at  no0, 
and  weighed  in  the  weighing-flask  until  constant  weight  is 
attained.  It  is  then  ignited  in  a  platinum  crucible,  and 
the  weight  of  ash  deducted.  The  loss  of  weight  is  the 
amount  of  albumenoids. 

Milk-Sugar — This  is  determined  in  the  filtrate  by 
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Fehling’s  solution.  The  figures  thus  obtained  are  identi¬ 
cal  with  those  found  by  evaporation  of  the  filtrate  to  dry¬ 
ness,  igniting,  and  subtracting  ash. 

In  case  the  above  method  is  carefully  followed,  the 
sum  of  the  several  constituents  as  separately  determined 
will  not  differ  by  an  appreciable  quantity  from  the  amount 
of  solid  matter  as  determined  directly  by  evaporation. 
Thus,  it  will  be  seen  from  the  table,  giving  the  results  of 
62  separate  analyses  of  human  milk  (excluding  Labora¬ 
tory  No.  1063  as  being  manifestly  affected  by  some  ac¬ 
cidental  error),  the  maximum  difference  is  o’2i  per  cent. 

The  average  error,  as  determined  by  ordinary  arith¬ 
metical  methods,  is  oooi  percent.  The  probable  error  of 
any  individual  analysis,  as  determined  by  the  method  of 
least  squares,  is  a  difference  of  o-oog8  per  cent  in  the  sum 
of  the  several  constituents  as  found  by  addition,  and  the 
sum  as  determined  by  direct  evaporation. 

This  close  agreement  does  not  itself  prove  the  accuracy 
of  the  methods  employed.  But,  in  connection  with  the 
fact  that  an  analysis  of  the  fat  showed  no  trace  of  albu- 
menoids  or  sugar,  that  an  analysis  of  the  albumenoids  re¬ 
vealed  no  sugar  or  fat,  and  that  an  analysis  of  the  sugar 
showed  no  albumenoids  or  fat,  it  does  afford  such  proof. 

The  only  serious  objection  to  the  method  is  that,  in  the 
precipitation  of  the  albumenoids  by  Ritthausen’s  solution, 
hydrated  basic  sulphate  of  copper  is  precipitated  at  the 
same  time,  and  that  this  hydrate  does  not  lose  its  water 
at  the  temperature  at  which  drying  of  the  albuminates  is 
effected.  Hence,  the  weight  obtained  would  be  in  excess 
of  the  true  amount.  This  objection  is  not  borne  out  by 
the  results  of  analyses  of  the  precipitated  cupric  albumi¬ 
nate,  since  I  have  failed  to  detect  in  it  the  presenc#  of 
more  than  traces  of  hydrated  basic  sulphate. 

(To  be  continued.) 


/N(CH3k 

CioH6<  >N.C6H4.N02,  or 

XN(CH3)/ 


CioHg 


■N(C2H30) 

■N(C,H30)' 


\ 


>n.c6h4.no2. 


The  reduction- products  of  these  bodies  might  be  ex¬ 
pected  to  be  respectively — 


CioH6< 


,N(CH3)2 

'NH, 


CioHq 


\ 


,NH(C2H30) 

nh2 


Old  formula. 


/NH(CH3)' 

CI0H< 

\NH(CH3) 


cioh6 


h6<( 


NH(C2H30) 

NH(C2H30) 


New  formula. 


and  para-  or  meta-phenylene  diamine.  The  forma-tion  of 
a  cL’acetyl  derivative  would  thus  furnish  strong  evidence 
in  favour  of  the  new  formula,  and  this  evidence  would  be 
further  strengthened  if  the  reduCtion-produCt  of  the  diacetyl 
derivative  gave  a  rf/nitroso  compound  by  the  action  of 
nitrous  acid  — 


CioH6 


/ 


/ 

N\ 


N  • 


C2H30 

NO 

C2H30 


nNO 


although  it  is  doubtful  whether  such  a  body  would  not  be 
too  unstable  for  isolation.  The  dinitroso-derivative  of  the 
reduCtion-produCt  of  the  dimethyl  derivative  (new  formula) 
might  be  more  stable  : — 


NOTE  ON  THE 

CONSTITUTION  OF  THE  /3-AZO-COMPOUNDS. 
By  RAPHAEL  MELDOLA,  F.C.S.,  F.I.C.,  &c. 


CH, 

NO 

CH, 

NO 


Dimethyl-diamido-naphthalene  of  the  formula — 


In  a  paper  published  in  the  March  number  of  the  Journal 
of  the  Chemical  Society  [Trans.,  p.  106),  I  pointed  out 
that  the  azo-compounds  resulting  from  the  aCtion  ofdiazo- 
nitraniline  (para  and  meta)  upon  /3-naphthylamine  gave 
nitroso-derivatives  by  the  aCtion  of  nitrous  acid,  and  from 
this  circumstance  I  suggested  that  these  bodies  might  be 
regarded  as  azimido  compounds  of  the  formula  : — 

H 

Ci0H6/  \n.C6H4.N02 

Nn/ 

H 

instead  of  ortho-azo  bodies  of  the  formula— 

/NHa  [2] 

cioh6< 

XN2—  [i].C6H4.N02. 

I  promised  to  extend  my  experiments  in  this  direction, 
and  for  some  months  past  have  been  engaged  during  the 
intervals  permitted  by  other  investigations  in  studying  the 
various  reactions  of  the  bodies  in  question,  with  the  object 
of  proving  or  disproving  the  formula  .suggested.  The 
crucial  test  of  this  formuia  is  obviously  the  preparation  of 
an  alk)  1  derivative  and  subsequent  reduction.  Thus,  by 
methylating  or  acetyiating  we  should  have,  according  to 
the  old  formula,  a  dimethyl  or  acetyl  derivative — - 

/N(CH3)2  /NH.C2H30 

CioHgy  or  CioH6-(( 

\n2.c6h4.no2,  \n2.c6h4.no2. 

Whereas  an  azimido  body  might  furnish  a  diacetyl  deri¬ 
vative  or  a  dimethyl  derivative  of  the  formula — 


N(CH3)2 

nh2 


would  possibly  diazotise  by  the  aCtion  of  nitrous  acid. 

My  experiments  are  as  yet  in  too  incomplete  a  state  to 
pronounce  decisively  in  favour  of  either  formula,  and  I 
should  not  have  put  forward  these  purely  speculative 
statements  had  it  not  been  for  the  appearance  of  a  paper 
by  Rob.  Henriques  in  the  number  of  the  Berichte  just 
received  (p.  2668).  The  author  of  this  paper  has 
made  the  interesting  discovery  that  ethyl-/3-naphthyl- 
nitrosamine  aCts  upon  aniline,  toluidine,  &c. ,  in  the  sense 
of  the  equation — 


/C3H5  /C2H5 

cioh7n<  +c6h5nh2^cioh7n<  +h2o. 
Nsro  \n  =  n.c6h5 

The  diazo-amido  body  becomes  immediately  transformed 
into  the  isomeric  benzene-azo-ethyl-naphthylamine — 


/NH.C2H5 

cioh6< 

xn=n.c6h5 

Speculating  as  to  the  reason  why  only  /3-naphthylamine 
derivatives  lend  themselves  to  this  reaction  and  not 
diphenyl-nitrosamine,  the  author  suggests  that  the  hypo¬ 
thetical  diazo-amido  compound  transforms  itself  so  readily 
into  the  isomeric  compound  because  the  substitution  takes 
place  in  neighbouring  (ortho)  positions. 

Another  explanation  is  furnished  by  the  formula  sug¬ 
gested  by  me  in  the  paper  above  referred  to,  and  the 
author  proposes  to  test  these  views  by  ethylating  the  pK>- 
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du<ft  of  the  adtion  of  ethyl-/3-naphthyl-nitrosamine  and 
then  reducing.  According  to  the  older  view  a  base  of  the 
formula — 


CioHg 


/N(C2H5) 

Nsih2 


2 


would  be  obtained,  and  in  accordance  with  the  new  for¬ 
mula  this  base  should  have  the  constitution — 


CioH6! 


nh.c2h5 

NH.C2H5 


As  regards  this  last  suggestion,  it  will  thus  be  seen 
that  our  respective  lines  of  research  threaten  to  come  into 
collision,  and  without  in  any  way  wishing  to  check 
Herr  Henriques’s  important  investigation,  I  will  only 
intimate  my  intention  of  continuing  the  experiments 
herein  projected,  and  hope  shortly  to  be  able  to  offer 
some  definite  results  for  the  consideration  of  my  chemical 
colleagues. 

I  should  like  to  take  the  present  opportunity  of  stating 
that  the  diamido-azo  bases  of  the  general  formula — 


NH2,R"  -  N  =  N  -  it.nh2, 

described  in  a  former  paper  ( Client .  Soc.  your.,  1883, 
Trans.,  p.  433),  are  also  undergoing  investigation.  For 
these  bases,  which  are  isomeric  with  the  Chrysoi'dines,  I 
propose  the  name  “  Flavoidines.” 


Atlas  Works,  Hackney  Wick, 
November  27,  1884. 


NOTES  ON  THE  KOETTSTORFER  METHOD 
FOR  THE  EXAMINATION  OF  BUTTER  FOR 
FOREIGN  FATS. 

By  RUSSELL  W.  MOORE. 


While  testing  butters  accurding  to  the  methods  of 
Hehner,*  Reichert, f  and  Koettstorfer, +  it  occurred  to  the 
writer  that  an  examination  of  vegetable  oils  by  the  last 
two  of  these  methods  might  furnish  some  interesting 
results.  The  objeCt  in  view  was  to  ascertain  whether  it  is 
possible  to  mix  butter  or  oleomargarine  with  an  oil  in  such 
a  manner  that  detection  would  be  impossible  by  any  one 
of  the  above  methods. 

In  every  case  the  analysis  was  conducted  as  directed  in 
the  papers  referred  to. 

The  following  oils  were  examined  in  duplicate  by  the 
Koettstorfer  process;  singly,  by  the  Reichert:  — 


M.grm. 

C.c.  i-ioth  Nor. 

KOH. 

NaOH. 

Olive  oil  . . 

185-2 

o*2 

Cotton  seed  oil 

igx-2 

0-3 

Peanut  oil 

ig6-6 

0-4 

Palm  oil . 

196-3 

o*8 

Oil  beune . 

192-4 

06 

Oil  sweet  almonds. . 

187-9 

03 

Poppy  oil . 

192-8 

0-5 

Rapeseed  oil  . . 

183-0 

0-3 

Linseed  oil 

195-2 

0  *2 

Cocoa  butter  . . 

199-8 

i-6 

Cocoanut  oil  . . 

250-3 

37 

,,  ,,  washed 

246-2 

2-7 

It  will  readily  le  seen  that  none  of  the  above  oils  could 
be  mixed  with  butter  without  fear  of  detection  by  both 
processes,  with  the  notable  exception  of  cocoanut  oil. 

The  cocoanut  oil  used  was  a  refined  article  of  evidently 
superior  quality.  Exposed  to  the  air  for  more  than  a 


*  Fresettitis  Zeitschri/t,  vol,  xv>„  p.  147. 
I  Ibid,  voLxviii  -.58. 
t  Ibid.,  vol.  xviii./p.  199. 


week  it  did  not  turn  rancid  nor  did  its  characteristic  odour 
become  perceptibly  stronger. 

Koettstorfer  fixes  the  limits  of  the  number  of  m.grms. 
of  caustic  potash  requisite  to  saponify  a  grm.  of  real 
butter  as  between  221-5  and  232-4.  Cocoanut  oil,  it  will 
be  seen,  exceeds  by  a  considerable  amount  the  highest  of 
these  limits. 

After  the  first  results  were  obtained  it  was  suggested 
that  soluble  free  fatty  acids  might  be  present  to  render  the 
result  high.  Accordingly  about  20  grms.  of  the  oil  were 
thoroughly  washed  with  boiling  water  to  the  amount  of 
six  litres.  An  examination  then  furnished  slightly  lower 
results  by  the  Koettstorfer  process,  while  the  figures  ob¬ 
tained  by  the  Reichert  process  were  reduced  in  a  much 
greater  proportion.  It  is  then  possible  to  mix  an  oleo¬ 
margarine  with  cocoanut  oil  so  as  to  bring  the  results 
within  Koettstorfer’s  limits.  In  proof  of  this  the  following 
mixtures  were  made  and  results  obtained,  the  objeCt  being 
to  approach  nearly  the  limits  of  Koettstorfer: — 


Cocoanut  Oil. 

Oleomargarine. 

M.g.  KOH 

49 '3  P-c. 

507 

220-0 

70-2  p.c. 

Washed  Oil. 

29-8 

2347 

53'1  P-c. 

46-9 

223-6 

75  ’9  P-c. 

24*1 

2347 

The  oleomargarine  used  required  193-5  m.g.  KOH  per 
grm.. 

It  is  improbable  also  that  these  mixtures  could  be  de¬ 
tected  by  the  Hehner  process,  since  cocoanut  oil  yielded 
86-43  per  cent  of  insoluble  fatty  acids. 

The  Reichert  process  would  with  such  a  mixture  be 
sure  to  show  the  adulteration,  for  the  number  of  cubic 
centimetres  of  i-ioth  normal  NaOH  would  be  under  one- 
third  the  amount  requisite  for  a  genuine  butter. 

In  Dietzsch’s  “  Nahrungsmittel,”  4th  Edition,  p.  212, 
mention  is  made  of  cocoanut  oil  as  an  adulterant  of 

Schmalzbutter,”  and  in  the  Analyst,  vol.  vii.,  p.  93,  a 
case  is  reported^  of  its  use  to  adulterate  lard.  In  this 
latter  case  the  Koettstorfer  process  would  serve  as  a  test, 
since  lard  requires  for  saponification  but  195-5  m.g.  KOH 
per  grm.,  and  an  addition  of  only  10  per  cent  of  the  oil 
would  raise  the  figures  to  201. 

If  a  process  should  ever  be  devised  to  render  cocoanut 
oil  completely  inodourous  (and  it  should  be  extensively 
used  as  an  adulterant  of  butter),  it  will  be  seen  that  the 
Koettstorfer  process  would  be  utterly  worthless  as  a  test, 
and  the  Hehner  of  scarcely  greater  value.  Thus  entire 
reliance  would  have  to  be  placed  on  the  method  of 
Reichert. 

John  C.  Green  School  of  Science, 

Princeton,  N.J.,  U.S.A. 


A  NEW  METHOD  FOR  THE  DETECTION 
OF  IODINE,  BROMINE,  AND  CHLORINE. 
By  EDWARD  HART. 


If  nitrates,  chlorates,  bromates,  or  iodates  are  present  it 
is  necessary  to  fuse  the  substance  with  a  little  sodium 
carbonate  and  charcoal  to  reduce  them.  If  the  haloids 
are  united  with  silver  it  is  best  to  fuse  with  sodium  car¬ 
bonate  and.  extradt  with  water,  although  with  iodine  and 
bromine  this  is  not  absolutely  necessary  (see  Exp.  No.  8 
below). 

I  he  substance  is  placed  in  the  flask  shown  in  the  figure 
with  some  water  and  a  few  drops  of  solution  of  ferric  sul¬ 
phate.  In  the  bulbs  are  poured  a  few  drops  of  dilute 
starch  paste.  The  bulbs  are  kept  cold  by  immersing  in 
water  in  a  beaker.  The  contents  of  the  flask  are  then 
boiled,  and  if  iodine  is  present  the  starch  is  coloured  blue. 
1  his  test  is  extremely  delicate.  If  iodine  is  found  the 
cork  with  the  bulb  tube  is  removed  and  the  solution 
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No. 

r  x. 

1  2. 

3- 
I  4- 


r  5. 

B-J  6. 
I  9- 

f  10. 
C-\  11. 
1 12. 
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2  grms.  NaCl 

if  fi 

if  if 

a  V 

if  a 

2  grms.  NaCl 

f  i  a 

o-i  grm.  NaCl 
o’ooi  grm.  NaCl 

o  OOI  , ,  5  , 


Contains — 
_ 1 _ 

o’ooi  grm.  KI 
0001  ,, 

O'OOI  ,, 

O’OOI  ,, 

o’ooi  grm.  Agl 

o’ooi  grm.  Pbl2 
0  001  grm.  KI 

o’ooi  grm.  KI 

O’OOI  ,,  ,, 

O’OOI  ,,  ,, 


Reported. 


0  005  grm.  KBr 

I 

Br 

Cl 

0’002  ,, 

I 

Br 

Cl 

O’OOI  ,, 

I 

Br 

Cl 

_ 

I 

No  Br 

Cl 

0  001  grm.  AgBr 

I 

Br 

Cl 

o'oo2  grm.  KBr 

No  I 

Br 

Cl 

_ 

I 

No  Br 

Cl 

2  grms.  KBr 

trace  I 

Br 

Cl 

O'OOI  grm.  KBr 

I 

Br 

Cl 

2  grms.  KBr 

trace  I 

Br 

Cl 

2  !)  )( 

trace  I 

Br 

No  Ci 

boiled  until  on  testing  again  in  the  same  way  no  more 
iodine  is  found.  If  much  iodine  is  present  it  is  necessary 
to  add  more  ferric  sulphate  solution.  The  bulb  tube  is 
now  cleaned,  charged  with  a  few  drops  of  water  and  a  drop 
or  two  of  chloroform,  and  a  very  small  crystal  of  potassium 
permanganate  added  to  the  solution  in  the  flask.  The 
contents  of  the  flask  are  boiled  again,  and  if  bromine  is. 
present  the  chloroform  becomes  red.  The  tube  is  now  re¬ 
moved  and  more  potassium  permanganate  and  ferric  sul¬ 
phate  added  little  by  little,  boiling  between  each  addition 
until  the  bromine  has  all  been  driven  off.  A  few  drops  of 
alcohol  are  added  to  the  contents  of  the  flask  to  decolourise 
any  excess  of  permanganate,  and  after  filtration  chlorine 
is  tested  for  in  the  filtrate  with  silver  nitrate. 


Mixtures  were  given  to  three  qualitative  students, 
neither  of  whom  had  used  the  test,  with  the  result  given 
in  the  Table  above. 

As  in  testing  No  3  only  about  i-ioth  of  the  substance 
given  out  was  used  for  testing  it  is  evident  that  an  ordinary 
qualitative  student  can  by  this  method  detedt  the  bromine 
in  o’oooi  grm.  KBr,  and  a  very  much  smaller  amount  of 
KI  can  easily  be  found.  It  is  also  evident  from  9,  11,  and 
12  that  the  presence  of  a  large  amount  of  bromine  decreases 
the  delicacy  of  the  test  for  iodine. 

The  solution  of  ferric  sulphate  is  made  as  follows  : — 
Copperas  is  dissolved  in  water,  oxidised  with  nitric  acid, 
the  solution  precipitated  with  ammonia, and  the  precipitate 
washed  by  decantation  and  finally  brought  on  a  filter.  50 
c.c.  of  dilute  sulphuric  acid  (1  acid  to  1  water)  is  then 
saturated  with  the  still  moist  precipitate  and  to  the  solu¬ 
tion  50  c.c.  of  the  same  sulphuric  acid  is  added. 

Lafayette  Col'ege,  Easton,  U.S.A.. 

Nov.,  1884. 


Fluoric  Apatites.— A. Ditte.— I  :  the  fluoric  apatites,  as 
well  as  in  those  containing  chlorine,  bromine,  or  iodine, 
arsenic  and  vanadic  acids  may  be  substituted  for  phos¬ 
phoric  acid,  giving  analogous  compounds. — Coiupt.  Rend. 


ON  THE  SEPARATION  OF  ARSENIC  FROM 
TIN  AND  ANTIMONY. 

By  F.  HUFSCHMIDT. 


The  author  was  induced  by  Prof.  Classen  to  use  along 
with  Bunsen’s  process  that  recommended  by  E.  Fisher, 
which  consists  in  forming  volatile  arsenic  trichloride  by 
means  of  ferrous  chloride  and  distilling  it  off. 

The  substance  to  be  analysed,  consistingof  arsenic  and 
antimony  sulphides,  was  therefore  first  oxidised  with 
ordinary  nitric  acid,  a  little  fuming  nitric  acid  being  after¬ 
wards  added,  and  was  then  distilled  with  20  per  cent 
hydrochloric  acid  (sp.  gr.  i’i),  exactly  as  directed  by 
Fisher.  The  author  did  not,  however,  succeed  in  separ¬ 
ating  the  arsenic  by  a  thrice  repeated  distillation.  On 
the  contrary,  even  in  the  tenth  distillate,  traces  of  arsenic 
could  be  detected  by  means  of  hydrogen  sulphide.  The 
behaviour  of  a  solution  prepared  by  oxidising  arsenious 
acid  with  chlorine  in  an  alkaline  solution  was  similar.  On 
distillation  with  20  per  cent  of  hydrochloric  acid,  arsenic 
was  detected  in  the  seventh  distillate  by  means  of  hydro¬ 
gen  sulphide.  On  the  contrary,  a  solution  of  arsenious 
anhydride  in  hydrochloric  acid,  distilled  as  above,  gave 
the  result  indicated  by  Fischer.  On  employing  o’i  grm. 
arsenious  anhydride  the  third  distillate  was  completely 
free  from  arsenic.  On  repeating  the  distillation  of  the 
arsenious  acid  oxidised  by  means  of  nitric  acid  or  chlorine 
with  hydrochloric  acid  containing  40  per  cent  adual  HC1, 
it  was  found  pradicable  under  otherwise  similar  circum¬ 
stances  to  separate  the  arsenic  perfedly  after  the  fourth 
!  or  fifth  distillation.  Here  it  appeared,  however,  that  not 
all  the  arsenic  was  condensed  in  the  receiver,  so  that  it 
had  to  be  connected  with  an  additional  apparatus  for  con¬ 
densation. 

At  the  suggestion  of  Professor  Classen  it  was  next  at¬ 
tempted  to  distil  off  the  arsenic  in  a  current  of  hydro¬ 
chloric  acid  gas.  The  experiment  was  completely  suc¬ 
cessful,  the  arsenic  being  entirely  removed  in  a  single  dis¬ 
tillation.  The  arsenical  liquid  was  made  up  to  250  c.c. 
with  the  strongest  hydrochloric  acid.  It  was  then 
completely  saturated  with  hydrochloric  acid  gas  and 
was  then  distilled  in  a  plentiful  current  of  the 
same  gas.  The  volatility  of  the  arsenic  chloride 
was  found  to  be  so  great  that  it  had  been  almost  entirely 
expelled  before  the  first  drops  of  the  distillate  had  reached 
the  receiver.  After  about  50  c.c.  of  the  liquid  had  passed 
over,  on  continuing  the  operation,  arsenic  could  no  longer 
be  detected  in  further  portions  of  the  distillate  by  means 
of  hydrogen  sulphide. 

This  method  is  in  one  sense  more  difficult  than  that  of 
Fischer,  since,  in  consequence  of  the  excessive  volatility 
of  arsenious  chloride,  a  receiver  is  not  sufficient  for  con¬ 
densation.  The  author  has,  therefore,  modified  Fischer’s 
apparatus  by  connecting  with  the  receiver  a  Wolff’s 
bottle  of  about  900  c.c.  capacity,  containing  300  to  400 
c.c.  either  of  water  or  of  potassa-lye  of  sp.  gr.  i’i  to  i’2. 

I  To  prevent  an  obstruction  in  the  delivery-tube  leading 
into  the  potassa-lye  in  consequence  of  the  formation  of 
i  potassium  chloride,  a  glass  tube,  28  c.m,  in  length  and 
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11  l”  111.  n  internal  di..:r-  ter,  was  arranged  so  as  to  dip 
10  to  15  m.m.  into  the  liquid.  As  the  contents  of  the 
Wolff’s  bottle  become  strongly  heated  in  the  course  of  the 
operation  suitable  refrigeration  is  necessary.  The  author 
has  satisfied  himself  by  diredt  experiments  that  the  last 
traces  of  arsenious  chloride  remain  in  the  Wolff’s  bottle 
whether  filled  with  water  or  with  potassa-lye,  and  whether 
more  or  less  arsenic  is  originally  present.  In  all  cases 
where  large  quantities  of  arsenious  chloride  have  to  be 
driven  off  the  use  of  potassa-lye  is  preferable,  as  the  dis¬ 
tillate  is  otherwise  more  or  less  turbid.  The  author  has 
further  ascertained  by  especial  experiments  that  when 
solutions  of  antimony  and  tin  in  hydrochloric  acid  are 
distilled  as  above  in  a  current  of  hydrochloric  gas,  not  the 
slightest  traces  of  these  metals  can  be  detedled  in  the  dis¬ 
tillate. — Berichte  der  Dcutsch,  Client.  Gesell. 


THE  DETECTION  OF  CYANOGEN. 

By  A.  VOGEL. 

The  readtion  of  picric  acid  with  hydrocyanic  acid  is  quite 
distindl  even  when  the  latter  is  diluted  30,000  times,  and, 
as  compared  with  the  readtion  of  the  formation  of  Prussian 
blue,  it  has  the  advantage  of  giving  an  immediate,  or  at 
least  very  early,  decision,  whilst  the  other  method,  in  case 
of  very  dilute  liquids,  may  require  days.  As  an  aqueous 
solution  of  picric  acid,  if  heated  with  alkaline  lye,  takes  a 
rather  deeper  colour ;  it  is  recommended  to  use  for  this 
readtion  picric  acid  which  has  been  already  heated  with 
soda-  or  potassa-lye. 

The  picric  acid  readtion  effedls  the  detedtion  of  hydro¬ 
cyanic  acid  in  tobacco-smoke  very  easily.  The  smoke  is 
passed  through  soda-lye,  which  is  then  boiled  with  neutral¬ 
ised  picric  acid,  when  the  deep  red-colour  at  once 
appears.  The  author  succeeded  in  demonstrating  the 
presence  of  cyanogen  compounds  in  coal-gas  ;  he  passed 
6  litres  of  gas  through  strong  soda-lye,  and  then  treated 
it  with  neutralised  picric  acid,  applying  heat.  A  deep 
blood-red  colour  at  once  appeared. — Bavarian  Academy 
of  Sciences,  and  C hemiker  Zeitung. 


f  Chemical  News, 
l  Dec.  5,  1884. 

both  scientific  and  industrial,  is  Watts’s  great  “  Dictionary 
of  Chemistry,”  which  appeared  from  1863  to  1881,  in  eight- 
volumes,  containing  altogether  nearly  9700  pages.  Mr.- 
Watts  also  edited  and  largely  added  to  the  second  volume1 
of  the  late  Professor  Graham’s  “  Elements  of  Chemistry,”' 
published  in  1858  ;  he  prepared  several  editions  of 
Fownes’s  well-known  “  Manual  of  Chemistry,”  which  he 
almost  entirely  re-wrote  and  made  into  virtually  a  new 
work ;  and  in  conjunction  with  Mr.  Ronalds  and  Dr. 
Richardson  he  prepared  for  Messrs.  Bailliere  an  elaborate 
treatise  on  Chemical  Technology.  Up  to  the  time  of  his 
death,  and  for  about  thirty  years  previously,  Mr.  Watts 
was  Editor  of  the  Journal  of  the  Chemical  Society,  and  in 
this  capacity,  as  well  as  in  that  of  Librarian  to  the  Chemi¬ 
cal  Society,  he  became  personally  known  to  and  gained 
the  friendship  of  very  many  among  the  Fellows  of  the 
Society. 

But  although  Mr.  Watts’s  life  was  one  of  unremitting 
labour,  the  money  return  for  his  work  was  barely  sufficient 
to  enable  him  to  provide  for  the  daily  wants  of  a  delicate 
wife  and  a  numerous  family.  It  was  not  possible  for  him 
to  provide  for  their  future  needs.  But  if  he  could  not 
leave  behind  him  pecuniary  resources,  he  accumulated 
esteem  and  affedlion  among  all  who  knew  him,  which,  it 
is  confidently  hoped,  will  prove  a  valuable  legacy  for  those 
who  were  dependent  on  him.  The  following  fads  will 
show  that  there  is  great  need  of  whatever  pradical  proof 
of  their  regard  for  him  and  appreciation  of  his  labours  Mr. 
Watts’s  friends,  and  English  chemists  generally,  rnay  be 
will  ing  to  make. 

For  many  years  Mrs.  Watts  has  been  in  ill-health,  so 
that  she  cannot  do  anything  for  her  own  support  and  that 
of  her  family.  Her  only  income  is  about  £100  a  year, 
and  of  her  ten  children  only  two  are  in  a  position  to  afford 
her  help.  They  hope  to  contribute  between  them  ^"150  a 
year.  One  son  is  a  permanent  invalid,  and  the  four 
youngest  children  have  still  to  be  educated.  A  consider¬ 
able  expenditure  is  therefore  unavoidable  for  a  good  many 
years  to  come,  if  the  children  are  to  have  a  fair  chance  of 
a  start  in  life. 

Subscriptions  will  be  received  and  acknowledged  by  the 
Secretary,  Dr.  Edmund  Atkinson,  Portesbery  Hill,  Cara- 
berley,  Surrey,  or  by  the  Treasurer,  Dr.  W.  H.  Perkin, 
The  Chestnuts,  Sudbury,  Harrow. 


THE  LATE  HENRY  WATTS,  B.A.,  F.R.S.,  F.C.S. 


It  having  become  known  to  some  of  the  friends  of  the 
late  Mr.  Henry  Watts,  whose  death  occurred  very  sud¬ 
denly  on  the  30th  of  last  June,  that  his  widow  and  family 
are  in  very  straitened  circumstances,  an  informal  meeting 
was  held  at  the  Royal  Institution  on  Tuesday,  the  11th 
of  November.  Those  present  resolved  to  form  themselves 
into  a  committee,  with  power  to  add  to  their  number,  in 
order  to  colled!  a  fund  for  the  benefit  of  Mrs.  Watts 
and  those  of  her  children  who  are  not  of  an  age  to  provide 
for  their  own  support.  Dr.  Atkinson  consented  to  adl  as 
Secretary,  and  Dr.  Perkin,  President  of  the  Chemical 
Society,  as  Treasurer. 

The  following  gentlemen  constitute  the  Provisional 
Committee: — Sir  F.  A.  Abel,  H.  E.  Armstrong,  Edmund 
Atkinson,  William  Crookes,  Warren  De  La  Rue,  James 
Dewar,  G.  C.  Foster,  J.  H.  Gladstone,  A.  G.  V.  Harcourt 
Hugo  Muller,  E.  C.  Nicholson,  William  Odlino-,  \y  h' 
Perkin,  W.  Chandler  Roberts,  Sir  H.  E.  Roscoe  W  T 
Russell,  W.A.  Tilden,  W.  A.  Williamson,  P.  J.  Worsl’ey.' 

Mr.  Watts  s  public  labours  for  the  advancement  of 
Chemical  Science  may  be  said  to  have  begun  with  the 
translation  of  Gmelin’s  “  Handbook  of  Chemistry,”  the 
admirable  English  edition  of  which  was  prepared  and 
edited  for  the  Cavendish  Society  by  him.  This  work  occu¬ 
pies  eighteen  large  odtavo  volumes,  of  which  the  first 
appeared  in  1849,  and  the  last  in  1871.  A  work  scarcely, 
it  at  all,  inferior  to  this  in  magnitude,  and  one  which  has 
perhaps  been  of  even  greater  service  to  English  chemists, 


PROCEEDINGS  OF  SOCIETIES. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

General  Monthly  Meeting,  Monday,  December  1,  1884. 

The  Hon.  Sir  William  R.  Grove,  D.C.L.,  F.R.S., 
Vice-President,  in  the  Chair. 

The  following  Ledlure  Arrangements  were  announced  : — 

Professor  Tyndall,  D.C.L.,  F.R.S. — Six  Ledlures 
(adapted  to  a  Juvenile  Auditory)  on  ‘‘The  Sources  of 
Eledlricity :  Fridlion-eledlricity,  Volta-eledlricity,  Pyro- 
eledlricity,  Thermo-eledlricity,  Magneto-eledlricity ;”  on 
Dec.  27  (Saturday),  Dec.  30,  1884 ;  Jan,  1,  3,  6,  8,  1885. 

Professor  Henry  N.  Moseley,  M. A.,  F.R.S.— Five  Lec¬ 
tures  on  ‘‘Corals  and  other  Colonial  Organisms:”  on 
Tuesdays,  Jan.  13,  20.  27,  Feb.  3,  10. 

Professor  Arthur  Gaingee,  M.D .,  F.R.S. — Four  Ledlures 
on  “  Digestion  ”  (the  subjedt  to  be  continued  after  Easter)  ; 
on  Tuesdays,  March  3,  10,  17,  24. 

Professor  Dewar,  M.A.,  F.R.S. — Eleven  ledlures  on 
“The  New  Chemistry  on  Thursdays,  Jan  15,  22,29, 
Feb.  5,  12,  19,  26,  March  5,  12,  19,  26. 

Charles  Waldstein,  Ph.D.  Heidelburg,  Hon.  M.A. 
Cantab. — Three  Ledlures  on  “Greek  Sculpture  from 
Pheidias  to  the  Roman  Era  on  Saturdays,  Jan.  17,  24, 
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Atomic  Weight  of  Cerium . 


George  Johnstone  Stoney,  F.R.S. — Three  Lectures  on 
“The  Scale  on  which  Nature  Works,  and  the  Character 
of  some  of  her  Operations  on  Saturdays,  Feb.  7,  14,  21, 
Carl  Armbruster. — Five  Ledtureson  “The  Life,  Theory, 
and  Work  of  Richard  Wagner  ”  (with  Illustrations,  Vocal 
and  Instrumental)  ;  on  Saturdays,  Feb.  28,  March  7,  14, 
21,  28. 


UNIVERSITY  COLLEGE,  LONDON, 
Chemical  and  Physical  Society. 
Thursday,  November  20. 


C.  E.  Cassal,  F.I.C.,  F.C.S.,  President,  in  the  Chair. 

Dr.  Morley  distributed  specimens  of  hydroxylamine 
hydrochlorate  prepared  by  the  method  recently  described 
by  Dr.  E.  Divers  ( Journ .  Chem.  Soc.,  1883.) 

Mr.  M.  Church  gave  a  short  note  “  On  the  Relative 
Merits  of  the  various  Qualitative  Tests  for  Nickel  and 
Cobalt.'" 

Di.  J.  F.  Ewan  (Hygienic  Laboratory)  exhibited  a  col- 
ledtion  of  the  various  salts  obtained  in  the  extraction  of 
cobalt  and  nickel  from  the  manganiferous  ores  of  New 
Caledonia.  These  ores,  containing  the  metals  in  the  form 
of  oxides,  are  extensively  distributed  over  the  island,  and 
are  also  to  be  found  on  the  continent  of  Australia,  l'he 
amount  of  nickel  and  cobalt  in  various  samples  ranges 
from  1  up  to  10  per  cent.  The  process  employed  for  ob¬ 
taining  the  metals  is  that  patented  by  M.  Herrenschmidt, 
and  is  now  being  worked  at  Sydney,  New  South  Wales. 

Samuel  Rideal,  Hon.  Sec. 


NOTICES  OF  BOOKS. 

Chemiker-Kalender  (Chemist’s  Calendar),  for  1885.  By 
Dr.  Rudolf  Biedermann.  Berlin,  1885 :  Julius 
Springer. 

This  excellent  pocket-book,  to  which  we  have  on  several 
previous  occasions  drawn  attention,  and  which  has  doubt¬ 
less  become  well  known  and  appreciated  among  our 
chemists,  again  makes  its  appearance  for  the  coming  year. 
The  contents  are  much  the  same  as  in  former  editions,  as 
well  as  the  arrangement,  a  few  extra  tables  having  been 
added.  The  division  of  the  calender  into  two  parts  is 
still  maintained,  one  containing  tables  relating  to  purely 
chemical  matters,  such  as  analytical  fadtors,  solubilities, 
specific  gravities,  short  descriptions  of  the  commoner 
analytical  methods,  and  a  lengthy  mineralogical  table  ;  the 
other  part  contains  tables  that  will  be  especially  useful  to 
the  physicist,  bearing  on  barometry,  thermometry,  thermo¬ 
chemistry,  expansion,  eledtricity,  magnetism,  and  such 
like.  All  the  published  data  issued  since  the  last  edition 
of  this  work  have  been  employed  in  corredting  several  of 
the  tables,  whilst  the  new  matter  that  has  been  added 
relates  to  diffusion,  capillarity,  and  galvanic  batteries. 

The  division  of  such  a  handy  pocket-book  as  the 
present  one  into  two  separate  parts  possibly  has  its  ad¬ 
vantages,  but  we  think  it  would  be  just  as  useful  and 
might  perhaps  be  rendered  more  convenient  if  the  two 
parts  were  bound  together. 


Second  Annual  Report  of  the  Board  of  Control  of  the 
New  York  Agricultural  Experiment  Station  for  the  Year 
1883.  With  the  Repoit  of  the  Diredor  and  Officers. 
Albany  :  Weed,  Parsons,  and  Co.,  1884. 

In  this  Report,  which  is  tcn.cwhat  late  in  appearing, 
little  matter  of  chemical  value  is  contained;  such  as  it  is 
consisting  wholly  of  analytical  results — no  special  chem¬ 
ical  investigation  bearing  on  agriculture  being  recorded. 


As  regards  the  determination  of  nitrogen  in  fodder  plants 
and  such  like  materials,  Dr.  Babcock,  the  chemist  of  the 
Station,  records  a  few  comparative  experiments  made  with 
the  view  to  testing  Kjeldahl’s  recently-described  process 
for  such  determinations  against  the  ordinary  soda-lime 
method,  and  comes  to  the  conclusion  that  the  process  is 
accurate  and  economical  of  time  and  gas,  not  to  mention 
combustion-tubing. 

In  the  botanical  and  horticultural  reports  a  mass  of 
heterogeneous  data  is  given,  from  which  the  agriculturist 
may  glean  some  interesting  fads,  perhaps  more  curious 
than  of  pradical  value  ;  fads  such  as  Darwin  alone  might 
have  fully  appreciated  in  compiling  a  work  on  botany  to 
plead  his  theory. 

In  this,  as  well  as  in  other  countries,  agricultural  ex¬ 
perimentation  of  a  purely  empirical  charader  is  yearly  in¬ 
creasing,  with  its  accompanying  literature  in  the  shape  of 
reports.  Such  work  as  is  undertaken  in  many  cases 
appears  to  be  utterly  purposeless,  or  at  most  to  support 
some  pet  theory,  and  consequently  renders  the  squeezing 
out  of  the  essence  (if  there  be  any)  from  these  lengthy 
reports  a  most  laborious  process, — one,  certainly,  that  few 
persons  will  be  found  inclined  to  undertake.  If  any  real 
good  is  to  be  done  by  agricultural  investigation  it  seems  to 
us  that  the  fewer  words  employed  in  describing  the  pro¬ 
cedures  the  better,  and  that  to  each  published  investi¬ 
gation  or  report  the  conclusions  that  have  been  arrived  at 
as  the  result  of  the  experiments  should  be  appended.. 
By  this  means,  although  the  theoiy  or  aim  that  started! 
the  investigation  may  not  be  grasped,  the  fads  that  were 
obtained  will  be  made  capable  of  apprehension. 


CORRESPONDENCE. 

COCOA-NUT  OIL. 


To  the  Editor  of  the  Chemical  News. 

Sir, — I  notice  that  cocoa-nut  oil  has  been  examined  by 
the  Koettstorfer  process  by  E.  Valenta  {Wagner  Jahres- 
bericlite,  1883,  p.  1152),  and  A.  H.  Allen  {Ibid.,  p.  1157), 
but  hope  that  my  results,  as  given  in  the  article  dated 
Nov.  14,  will  be  of  interest  as  confirming  and  extending 
those  obtained  in  the  paper  referred  to. — I  am,  &c., 

Russell  W.  Moore. 

John  C.  Green  School  of  Science, 

Princeton,  N.J.,  U.S.A. 


ATOMIC  WEIGFIT  OF  CERIUM. 

To  the  Editor  of  the  Chemical  News . 

Sir, — In  the  Chemical  News,  vol.  1.,  p.  251,  there  is  a 
paper  by  Mr.  Henry  Robinson  containing  an  account  of  a 
re-determination  of  the  atomic  weight  of  cerium.  As 
there  seems  to  be  some  doubt  about  the  colour  of  ceric 
oxide,  obtained  by  igniting  the  oxalate  in  air  (Chemical 
News,  vol.  xlix.,  p.  282),  it  would  be  interesting  to  know 
whether  the  material  employed  by  Mr.  Robinson  for  his 
atomic  weight  determinations  gave  a  yellow  or  a  white 
oxide. — I  am,  &c., 

Samarium. 


Formation  of  Anhydrides  of  Monobasic  and  Bi- 
basic  Acids. — R.  Anschutz.  —  Many  bibasic  acids,  if 
heated,  give  off  water  and  pass  into  anhydrides,  whilst 
most  monobasic  carbon  acids  distil  unchanged.  The 
author  has  especially  studied  the  adtion  of  acetyl  chloride 
upon  the  hydrates  of  certain  bibasic  acids.  In  the  present 
paper  he  combines  the  results  of  previous  experimentation 
on  the  formation  of  anhydrides  by  the  adlion  of  acid 
chlorides  upon  hydrated  acids. — Liebig’s  Annalen. 


(  Chemical  New&, 
(  Dec.  5,  1884. 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note.— A  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires  des  Seances, del' Academic 

des  Sciences.  Vol.  xcix.,  No.  19.  November  10,  1884. 

Penetration  of  the  Light  of  Day  into  the  Water  of 
the  Lake  of  Geneva. — H.  Fol  and  E.  Sarasin. — The 
light  penetrates  into  the  water  of  the  Lake  of  Geneva  to 
a  depth  of  170  metres,  and  probably  beyond.  At  this 
depth  the  strength  of  the  light  in  the  day  is  about  equal 
to  that  which  we  perceive  in  a  clear  moonless  night.  At 
120  metres  the  light  is  still  tolerably  strong.  In  Septem¬ 
ber,  in  cloudy  weather,  the  light  penetrated  more  deeply 
and  more  abundantly  into  the  water  than  in  August  under 
a  clear  sky. 

A  General  Enunciation  of  the  Laws  of  Chemical 
Equilibrium.  — H.  Le  Chatelier. 

The  Polymorphism  of  Silicium  Phosphate.— P. 
Hautefeuille  and  J.  Margottet.— Silica  dissolves  abun¬ 
dantly  in  trihydrated  phosphoric  acid.  To  demonstrate 
this  property  it  is  merely  requisite  to  throw  into  phosphoric 
acid,  heated  to  above  120°,  hydrated  silica  as  obtained  on 
decomposing  silicium  fluoride  with  water.  Ignited  silica 
does  not  dissolve  more  rapidly  than  in  hydrofluoric  acid. 
In  chemical  analyses  great  care  must  be  taken  not  to  heat 
silica  in  contad  with  phosphoric  acid  above  100°.  Silicium 
phosphate,  Si02P05,  crystallises  spontaneously  in  four 
crystallographic  forms,  mutually  incompatible,  and  con¬ 
stituting  four  distind  chemical  species  :  hexagonal  crys¬ 
tals  are  lormed  below  300°,  lamellae  resembling  tridymite 
about  360°,  regular  odtahedra  between  700°  and  800°,  and 
clinorhombic  prisms  between  800°  and  1000°.  This  poly¬ 
morphism  cannot  result  from  the  grouping  of  identical 
crystalline  elements,  for  the  hexagonal  crystals  are 
attacked  by  water,  whilst  the  odtahedral  and  prismatic 
crystals  resist  its  adion. 

The  Adtion  of  Primary  Alcoholic  Iodides  upon 
Silver  Fulminate. — G.  Calmels. — The  author  has  suc¬ 
ceeded  in  methylating  silver  fulminate.  He  finds  that 
this  body  consists  of  two  dissymetric  portions,  each  con¬ 
taining  silver.  He  views  the  fulminates  as  metallic  iso ■ 
cyanides  or  carbilamines  joined  by  nitrogen  to  a  diatomic 
residue  of  metallic  nitromethane. 

Hydrate  of  Neutral  Aluminium  Sulphate.— P. 
Marguerite  Delacharlonny. — The  author  gives  instructions 
for  the  preparation  of  this  salt  which,  if  kept  from  con¬ 
tact  with  the  air,  contains  27  mols.  water,  but  losses  11 
of  them  on  free  exposure. 

Saponification  of  simple  Aromatic  Ethers  by  N  eutral 
Bodies. — A.  Colson. — On  examining  the  adtion  of  water 
the  author  finds  that  the  limit  of  saponification  is  reached 
more  rapidily  than  with  the  fatty  ethers.  As  regards  the 
simple  ethers  derived  from  the  xylenic  glycols,  the  limit 
is  the  same  for  the  three  isomers,  and  probably  for  all 
the  homologous  ethers.  The  rapidity  of  saponification 
alone  distinguishes  the  three  isomeres  from  each  other. 
Alcohols  attack  the  ethers  of  the  aromatic  series  with 
rapidity  at  100°,  and  very  sensibly  even  at  common  tem¬ 
peratures.  The  alcohols  ROH  readting  upon  the  aro¬ 
matic  bromides  give  complex  readions,  due,  probably,  to 
their  dissymetric  constitution.  They  behave  like  true 
mixed  bases,  exchanging  sometimes  the  group  OH  and 
sometimes  the  group  RO. 

Researches  on  Saccharogeny  in  the  Beet-root. — 
Aime  Girard. — The  author  traces  the  origin  of  betose  in 
the  plant  and  its  emigration  towards  the  root. 

The  Peptonic  Fermentation. — V.  Marcano.  — The 
name  peptonic  fermentation  has  been  given  to  the  trans¬ 
formation  of  albumenoidsT  into  peptones  by  the  vital 


adtion  of  microbia.  The  author  added  a  few  drops  of  the 
juice  of  the  Agave  to  minced  meat,  covered  with  water  and 
placed  in  a  flask,  which  was  then  placed  in  a  stove  at  350 
to  40°.  An  adtive  fermentation  set  in,  with  liberation  of 
inodorous  gases  :  thirty-six  hours  afterwards  the  fibrine 
had  disappeared,  leaving  a  liquid  charged  with  peptone, 
which,  when  dried  in  the  stove,  represented  20  per  cent 
of  the  weight  of  the  meat  employed.  The  author  proved 
by  further  experiments  that  this  adtion  is  due  to  a  figured 
ferment.  Among  the  produdts  of  the  readtion  are  ladtic 
acid  and  a  trace  of  alcohol.  The  author  suggests  that 
this  process  may  be  applied  for  exporting  meat  in  a  far 
more  nutritive  and  economical  form  than  the  extradts  of 
meat. 

No.  20,  November  17,  1884. 

Experimental  Demonstration  of  the  Electromotive 
Force  from  the  Contact  of  Iron  and  Copper  at  Ele¬ 
vated  Temperatures. — F.  F.  Le  Roux. — At  the  temper¬ 
ature  of  iooo°  a  current  proceeding  from  the  copper  to 
the  iron  heats  the  point  of  jundtion,  but  refrigerates  it  at 
ordinary  temperatures. 

On  the  Rain-Waters  of  the  City  of  Algiers. — M. 
Chairy. — The  author  has  sought  for  ammoniacal  salts  in 
rain-water.  In  two  cases  he  has  found  little  or  no  ammo¬ 
nium  nitrate,  but  has  easily  ascertained  the  presence  of 
nitrite,  even  when  operating  upon  so  small  a  quantity  as 
half  a  litre.  Iodine  has  never  been  discovered.  Hydro¬ 
gen  peroxide  has  been  repeatedly  sought  for  by  Schoene’s 
method,  but  with  a  negative  result. 

On  Combustible  Compounds  of  Carbon  existing 
in  the  Atmosphere. — A.  Muntz  and  E.  Aubin. — The 
authors  show  that  hydrogen  carbides  are  poured  into  the 
atmosphere  from  a  variety  of  sources.  They  prove  that 
such  gases,  even  when  in  minimum  quantities,  are  decom¬ 
posed  by  eledlric  discharges  with  formation  of  carbonic 
acid. 

On  Aisenic  Trifluoride. — H.  Mois-an. — If  this  com¬ 
pound  is  heated  in  presence  of  silica  there  is  no  deposit  of 
arsenic,  this  body  being  entirely  converted  into  arsenious 
acid. 

Reaction  of  Ferric  Oxide  at  High  ^Temperatures 
upon  certain  Sulphates.— M.  Scheurer-Kestner.— If  a 
mixture  of  2  parts  calcium  s  ulphate  and  1  part  ferric  oxide 
is  ignited  to  strong  redness,  all  the  sulphur  of  the  mixture 
is  expelled.  There  remains  a  melted  mass,  soluble  even 
in  weak  acids,  and  insoluble  ferric  oxide.  The  result  is 
similar  with  other  diatomic  metals.  The  sulphur  is  given 
off  at  first  in  the  state  of  sulphuric  anhydride,  but  after¬ 
wards  as  sulphurous  acid  and  oxygen. 

On  the  Ammoniacal  Ferment. — A.  Ladureau.— By 
ammoniacal  ferment  the  author  means  that  which  trans¬ 
forms  urea  into  ammonium  carbonate.  It  exists  in  consi¬ 
derable  quantities  in  the  soil,  in  the  atmosphere,  in  the 
waters  on  the  surface  of  the  earth,  in  rain,  and  in  many 
underground  waters.  It  ads  as  well  in  a  barometric 
vacuum  as  at  the  normal  pressure  or  even  under  a  pressure 
of  3  atmospheres.  It  decomposes  urea  in  presence  of  air, 
of  oxygen,  nitrogen,  hydrogen,  carbonic  oxide,  and  nitrogen 
monoxide.  With  the  exception  of  chloroform,  which  delays 
its  adion,  anaesthetics  have  no  effed  upon  it.  Antiseptics 
do  not  interfere  with  its  adion,  except  when  used  in  very 
large  quantities. 

The  Presence  of  Amylase  in  Leaves. — L.  Brasse. 
— The  author  finds  amylase  constantly  present  in  all  the 
leaves  which  he  has  examined,  and  in  several  seeds. 


jfustus  Liebig's  Annalen  der  Chemie, 

Vol.  225,  Part  1. 

Communications  from  the  Chemical  Institute  of 
Marburg. — These  consist  of  a  memoir,  by  Th.  Zincke  and 
A.  Breuer,  on  a  Hydrocarbon,  CX6HI2,  from  Styrolene 


Alcohol ;  a  paper,  by  Th.  Zincke  and  A.  Hedebrand,  on 
the  Adion  of  the  Quinones  upon  the  Amido-phenols  ;  and 
an  Account  of  the  Carbonic  Ethers  of  Bivalent  Alcohols 
and  Phenols,  by  M.  Wallach. 

Communications  from  the  Principal  Chemical  La¬ 
boratory  of  the  University  of  Tubingen. — These  include 
an  illustrated  memoir,  by  Lother  Meyer  and  Karl  Seubert, 
on  Gas-analysis  at  greatly-reduced  pressure,  and  a  paper 
by  Lother  Meyer  on  the  Calculation  of  Gas-analyses. 

The  Substitution  of  an  Atom  of  Oxygen  for  Two 
Atoms  of  Chlorine  in  Chlorides,  by  means  of  Oxalic 
Acid. — R.  Anschutz. — By  means  of  dehydrated  oxalic 
acid  the  author  obtains  the  corresponding  aldehyds  from 
the  chlorides  of  the  monobasic  and  bibasic  carbon  acids  ; 
the  aromatic  aldehyds  from  the  aromatic  aldehyd  chlorides 
and  the  aromatic  acid  chlorides ;  and  the  corresponding 
anhydrides  from  the  aromatic  ortho-acid  chlorides. 


Cosmos  les  Mondes. 

No.  io,  November  15,  1884. 

The  Liquefaction  of  Gases. — Dr.  D.  Tommasi. — 
The  author  has  come  upon  the  following  passage  in  the 
Antologia  di  G.  P.  Viesseux  (vol.  xxvii.,  A.D.  1827) : — 
“  Perkins  has  submitted  water  and  other  liquids  to 
powerful  pressure,  employing  a  bronze  cylinder  in  which 
worked  a  steel  piston.  The  cylinder  was  34  inches  in 
length  ;  its  internal  diameter  is  ij  and  its  external  dia¬ 
meter  134  inches.  The  greatest  pressure  exerted  by 
means  [of  this  apparatus  was  2000  atmospheres.  Com¬ 
pressed  air  in  contact  with  mercury  began  to  be  liquefied 
at  500  atmospheres  ;  at  1000  atmospheres  the  mercury 
filled  two-thirds  of  the  space  previously  occupied  by  the 
air,  and  small  liquid  drops  began  to  appear.  At  1200  at¬ 
mospheres  there  was  seen  over  the  mercury  a  transparent 
liquid  occupying  1-2000  of  the  space  previously  taken  up 
by  air.  Ethylen  began  to  be  liquefied  at  40  atmospheres, 
and  at  1200  it  was  entirely  reduced  to  a  liquid.”  Dr. 
Tommasi  raises  the  question  whether  the  air  operated  on 
by  Perkins  was  absolutely  dry  ? 


MISCELLANEOUS 

The  Recognition  of  Atropine. — Dr.  O.  Schweissinger. 
— Some  time  ago  A.  W.  Gerrard  published  a  memoir  on 
the  behavious  of  atropine  with  mercuric  chloride.  Unlike 
all  other  alkaloids  it  gives  a  red  precipitate,  whilst  most 
other  alkaloids  give  a  white  precipitate,  codeine  and  mor¬ 
phine  a  pale  yellow,  and  strychnine  and  caffeine  none. 
Schweissinger  has  repeated  Gerard’s  experiments.  He 
finds  that  arbutine,  condurangine,  and  sparteine  give  no 
precipitates,  cocaine  a  white  and  scoparine  a  yellow  pre¬ 
cipitate.  The  behaviour  of  hyoscyamine  and  homatropins 
is  especially  interesting.  If  1  m.g.  of  hyoscyamine  (as 
Gerrard  proposes)  was  covered  with  2  c.c.  of  the  reagent 
(5  per  cent  mercuric  chloride  dissolved  in  alcohol  at  50  per 
cent)  the  red  precipitate  did  not  appear.  If  the  hyoscy¬ 
amine  was  only  moistened  with  1  or  2  drops  of  the  solution 
and  gently  heated,  the  red  precipitate  appeared  exactly 
as  with  atropine,  and  was  not  affedted  by  the  further  ad¬ 
dition  of  the  mercuric  solution.  Homatropine  gives  no 
red  precipitate,  but  a  yellowish  white  one  in  very  strong 
solutions. — Chemiker  Zeitung. 


NOTES  AND  QUERIES. 

***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Copper  Matte. — A  corespondent  in  the  United  States  wishes  to 
know  of  some  responsible  buyers  of  copper  matte,  carrying  gold  and 
silver, 
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Calcined  Magnesia. — As  a  constant  reader  of  your  journal  I 
should  be  glad  if  you  could  inform  me  of  the  best  method  to 
manufacture  “  calcined  magnesia  ”  from  the  original  stone.  Also  the 
description  of  plant  needed  for  the  manufacture.— N.  C.  Wrightson. 

To  Replace  Coal-Gas.— Being  so  unfavourably  situated  as  to 
be  unable  to  have  the  advantages  resulting  from  the  use  of  coal-gas, 
I  wouid  be  much  obliged  to  any  of  our  readers  if  they  could  inform  me 
how  to  construct  a  furnace  suitable  for  heating,  say,  1  to  5  grms.  of 
iron  to  the  melting-point  by  means  of  petroleum,  or  any  other  cheap 
liquid  fuel,  with  or  without  bellows  power.— T.  Charlton. 


MEETINGS  FOR  THE  WEEK 


Monday,  Dec.  8th.— Medical,  8.30. 

- -  Society  of  Arts,  8.  (Cantor  Lectures.)  “The 

Use  of  Coal-Gas,”  by  Harold  B.  Dixon,  M.A. 

-  London  Institution,  5. 

Tuesday,  gth. — Institution  of  Civil  Engineers,  8. 

-  Royal  Medical  and  Chirurgical,  8.30. 

-  Photographic,  8. 

Wednesday,  10th.— Society  of  Arts.  8.  “The  Preparation  of 
Butterine,”  by  Anton  Jurgens." 

-  Microscopical,  8. 

Thursday,  nth. — Royal,  4.30. 

-  Society  of  Arts,  8.  (Howard  Lectures.)  “  The 

Conversion  of  Heat  into  Useful  Work,”  by  W. 
Anderson,  M.Inst.  C.E. 

-  Royal  Society  Club,  6.30. 

—  —  Mathematical,  8. 

-  London  Institution,  5  and  7. 

Friday,  12th. — Astronomical,  8. 

-  Quekett  Microscopical  Club,  8. 

Saturday,  13th.— Physical,  3.  “  On  the  Effedt  of  an  Eledtrical  Cur¬ 
rent  on  the  Thinning  of  a  Liquid  Film,”  by  Prof. 
A.  W.  Reinold,  F.R.S.,  and  Prof.  A.  W.  Rucker, 
F.R.S.  “On  a  Theory  of  the  Molecular  Archi¬ 
tecture  of  Solids,  illustrated  by  a  Wire  Vibrating 
Torsionally,”  by  Herbert  Tomlinson. 


TO  CORRESPONDENTS. 


T.  Charlton. — Apply  to  the  Secretary,  stating  your  wish,  and  he 
will  send  you  a  balloting  paper  and  directions  for  filling  it  up. 

C.  A.  S.—(  1)  L.  Meyer’s  and  Mendelejeff ’s  discoveries  and  theories 
are  to  be  found  fully  described  in  our  back  volumes.  (2)  The  library 
of  the  Chemical  Society  contains  all  the  foreign  and  English  scientific 
journals.  Access  to  it  is  easy  for  any  young  chemist. 
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ON  JAPANESE  CAMPHOR  OIL. 

By  H.  OISHI. 

Laurus  Camphora ,  or  Kusu-no-Ki,  grows  In  Japan  mainly  in 
those  provinces  in  the  islands  Shikoku  and  Kiushiu,  which 
have  the  southern  sea  coast.  It  also  grows  in  Kishiu. 

The  amount  of  camphor  varies  according  to  the  age  of 
the  tree.  That  of  a  hundred  years  old  is  pretty  rich  in 
camphor. 

In  order  to  extrad  this  such  a  kind  of  the  tree  is  selected, 
and  its  trunk,  stems,  &c.,  are  cut  into  small  pieces  and  in- 
troduced  into  a  wooden  tub,  a,  having  a  false  bottom. 
This  tub  stands  over  an  iron  pan  containing  water,  which 
is  heated  by  a  furnace,  c,  below,  as  represented  in  the 
figure.  The  steam  arising  from  the  pan  passes  into  the 
tub,  where  it  meets  with  the  cut  pieces  of  the  wood,  and 
carries  the  vapours  of  camphor  and  oil  together  into  a 
condenser,  ci,  by  means  of  a  bamboo  pipe.  Here  all  the  cam¬ 
phor  and  oil,  together  with  steam,  are  condensed,  while 
the  uncondensed  portion  of  steam  escapes  into  the  air 
through  a  pipe  attached  to  the  corner  of  the  condenser. 
The  latter  is  made  of  a  wooden  trough  which  is  surrounded 
by  another  one,  b,  filled  with  cold  water.  In  order  to  ex¬ 
pose  a  large  surface  to  perfedt  condensation  of  the  vapours, 
the  condensing  trough  is  fitted  internally  with  a  number 
of  vertical  partitions  which  are  open  at  alternate  ends,  so 
that  the  vapours  may  travel  along  the  partitions  in’the 
trough  from  one  end  to  the  other. 

The  continual  supply  of  water  is  made  by  a  pipe  from 
which  it  flows  into  a  wooden  trough,  c,  placed  just  over 
the  condenser.  From  the  upper  trough  the  water  flows 
into  the  lower  one,  b,  thus  keeping  the  condenser  cool  all 
the  time. 

One  operation  requires  about  20  hours.  After  that  time 
the  contents  of  the  tube  is  withdrawn,  dried,  and  used  as 
fuel.  A  new  charge  is  then  introduced  from  the  top  of  the 
tub,  after  which  it  is  well  closed  and  the  distillation  is 
again  commenced. 

To  supply  the  water  into  the  pan,  it  is  better  introduced 
from  the  top  of  the  tub,  before  the  charge  is  taken  out;  by 
this  means  the  water  in  passing  down  through  a  heated 
layer  of  the  wood  becomes  itself  heated,  and  thus  shortens 
the  time  of  heating  in  the  pan. 

As  the  distillation  begins,  a  semi-solid  mixture  of  the 
camphor  and  oil  generally  accumulates  between  the  par¬ 
titions  in  the  tiough,  floating  above  the  condensed  water. 
The  camphor  and  oil  thus  accumulated  in  the  trough  are 
taken  out  after  several  charges,  usually  5  to  io^days. 
The  quantity  of  the  yield  varies  greatly  in  different 
seasons.  The  solid  camphor  is  obtained  much  more  in 
winter  than  in  summer,  while  the  amount  of  the  oil  is  just 
reverse.  In  summer  time,  from  one  charge  consisting  of 
120  kilos,  of  the  wood,  2-4  kilos,  of  the  camphor  are  ob¬ 
tained  in  one  day,  while  in  winter  from  the  same  amount, 

3  kilos,  of  solid  camphor  can  be  obtained  in  the  same  time'. 

In  summer,  from  the  semi-solid  mixture  obtained  during 
10  days,  18-04  litres  of  the  oil  are  obtained,  while  in  winter 
only  5  to  7  litres  are  obtained. 

The  oil,  which  contains  in  solution  a  considerable 
quantity  of  camphor,  was  formerly  regarded  as  useless,  but 
three  years  ago  a  method  was  devised  which  consists  in 
distilling  the  oil  and  cooling  the  distillate.  The  arrange¬ 
ment  of  the  apparatus  is  as  shown  in  the  figure. 

The  crude  oil  is  introduced  into  iron  ketties,  a,  a'. 
Each  of  them  is  provided  with  a  stopper  having  two  holes  ; 
one  is  for  inserting  the  delivery  tube,  and  the  other  is  for 
introducing  the  crude  oil  during  the  operation.  The 
vapour  passing  through  spiral  tubes  made  of  brass,  and 
kept  cool  by  water,  is  condensed  and  the  oil  is  received  | 


into  suitable  vessels,  which,  when  full,  are  taken  away  and 
cool  rd  by  surrounding  with  a  fresh  quantity  of  cold  water. 
Ey  this  means  the  camphor  separates  out  as  a  semi-solid 
mass  ana  in  order  to  separate  the  solid  camphor  from  the 
ofi,  the  liquid  is  filtered  or  squeezed  out  through  a  cloth 
bag.  The  oil  thus  separated  still  contains  a  certain 
quantity  of  solid  camphor.  In  order  to  remove  this  it  is 
again  mixed  with  a  fresh  quantity  of  the  oil  and  distilled 
as  before  In  this  way  173  kilos-  of  the  crude  oil  yields 
30,  to  45  kilos,  of  solid  camphor  ;  thereby  the  volume  of  the 
original  oil  becomes  about  a  half.  The  purified  oil,  or 
that  which  is  freed  from  the  camphor,  is  used  as  a  lighting 
material  by  the  lower  people  of  the  province. 

The  purified  camphor  oil  is  a  colourless  liquid  and  burns 
with  a  bright  smoky  flame ;  the  general  properties  re¬ 
semble  very  much  those  of  the  solid  camphor.  Crude  oil 
has  specific  gravity  0-959  and  the  purified  oil  has  0-895  at 
15  C.  By  oxidation  in  the  air,  or  by  nitric  acid,  or  by 
oxygen,  a  change  in  the  composition  occurs,  and  it  pro¬ 
duces  ordinary  camphor  together  with  certain  higher  oxy- 
hydrocarbons,  and  the  oil  gradually  becomes  yellow. 
1  he  oil  dissolves  many  resins,  such  as  gum-mastic,  gum 
eleui,  colophonium,  &c.  ;  it  dissolves  asphaltum,  sulphur, 
and  mady  other  things. 

Reactions  with  acids  : — 

Hydrochloric  acid  separates  the  oil  into  two  layers,  the 
upper  one  being  transparent,  the  lower  one  is  turbid 
Nitric  acid  separates  the  oil  also  into  two  layers  the 
upper  being  yellow  and  the  lower  being  colourless,  but  on 
heating  it  becomes  a  reddish  liquid,  which  after  some  time 
again  separates  into  two  layers,  but  the  oil  suffers  oxida¬ 
tion.  When  sulphuric  acid  is  added,  the  oil  is  dehydrated 
leaving  a  liquid  smelling  like  terpene  ;  when  added  in  a 
large  quantity,  the  oil  is  charred. 

When  chlorine  is  passed  slowly  into  the  oil,  it  is  ab¬ 
sorbed  with  elevation  of  temperature  and  evolution  of  hy- 
dydrochloric  acid  fumes ;  the  oil  is  thus  changed  into  a 
yellow  liquid.  When  excess  of  chlorine  is  passed  the  oil 
becomes  viscous.  This  semi-solid  substance  does  not 
smel.  like  camphor  oil.  With  bromine  the  same  reactions 
are  produced,  and  when  excess  of  bromine  is  added  a  red 
amorphous  substance  is  formed.  The  oil  dissolves  a  large 
quantity  of  iodine,  and  when  heated  becomes  dark  red. 
This  dark  red  liquid  when  cooled  below  o°  C.  becomes  a 
semi-solid  mass. 

The  specific  rotatory  power  of  the  oil  was  examined  by 
Sohil  s  saccharimeter  and  was  found  to  be  68-96°  while 
the  calculated  value  for  [a]/  is  68-29°. 

To  separate  the  oils  of  different  boiling-points,  the 
original  camphor  oil  was  subjedted  to  fradtional  distillation. 
The  following  is  the  result  of  distillation,  using  200  c.c. 
of  the  oil. 

Temp,  of  Distil. 

35  to  150°  C. 

150  to  155 
155  to  160 
160  to  162 
162  to  164 
164  to  166 
166  to  168 
168  to  170 
170  to  172 
172  to  174 
174  to  176 
176  to  178 
178  to  180 
180  to  182 
182  to  184 
184  to  186 
186  to  188 
188  to  190 
190  to  198 


Total .  188 -5 

LOSS  .  !'5 


Vols. 

I2'0  C.C. 

5 '5 

3- 6 
9-0 

T  3 
6-o 
6-9 
XO-O 

13-6 

J4'5 

21-8 

i2-7 

12-7 

9-0 

n-8 

5‘o 

4- 0 
3-6 
4'5 
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All  the  distillates  afford  nearly  the  same  reactions  with 
the  reagents. 

The  analysis  of  the  distillate  between  1800  to  185°  gave 
following  result : — 


C . 78-87 

H .  10-73 

O .  10*40  by  difference. 


The  composition  thus  nearly  agrees  with  that  of  ordinary 
camphor. 

After  repeated  distillations  he  gave  the  following 
analysis  of  the  fraction  between  (178  to  180)3 
0  =  86-95  and  H  =  i2'28. 

Thus  it  is  a  hydrocarbon. 

(Exponent  3  means  that  the  distillation  was  done  three 
times).  The  vapour  density  of  the  hydrocarbon  was 
found  to  be  5-7  ;  its  molecular  weight  is  therefore  164-4. 
We  have  then  the  necessary  data  to  ascertain  its  molecular 
formula  :  — 

164-4x12-28  _  2Q.i8  _  Hao 

IOO 

164-4x86-95  =  irgr  ^  Cj[> 

xoo 


1.  When  colophonium,  liquid  balsam,  gum  elemi,  or  gum 
mastic  is  respedtively  melted  in  a  porcelain  dish  and  mixed 
with  camphor  oil,  stirring  all  the  time,  each  of  them  com¬ 
pletely  dissolves,  and,  when  cooled,  a  heavy  liquid  is  ob¬ 
tained,  which  may  be  used  as  a  varnish.  In  applying  this 
as  a  varnish  it  should  be  slightly  warmed.  This  varnish, 
when  spread  over  foreign  paper  and  slightly  warmed 
makes  the  paper  very  transparent.  Japanese  paper  soaked 
in  the  same  also  becomes  very  bright  and  transparent. 

2.  When  a  little  turpentine  oil  is  mixed  with  the  resin 
solution  in  the  oil,  the  varnish  dries  much  more  quickly 
and  assumes  a  brighter  surface.  The  turpentine  oil  should 
be  added  after  the  resin  is  dissolved  in  the  oil. 

After  various  trials  the  following  mixture  was  found  to 
be  the  best : — 

Camphor  oil . 10  grms. 

Turpentine  oil . 3'3  ,, 

Resin  .  . .  . »  . 8'0  ,, 

3.  When  mixed  with  linseed  oil  the  same  result  as 
above  is  obtained,  but  this  varnish  does  not  dry  so  quickly 
as  the  second  one,  so  that  the  varnished  objedt  requires 
slight  warming  in  order  to  dry  it  completely. 

4.  Since  the  camphor  oil  dissolves  dragon’s  blood,  gam¬ 
boge,  the  varnish  may  be  coloured  red  or  yellow.  Little 


Fig.  1. 


One  charge  consists  of  32  grammes  =  120  kilos. 

Boiler,  3  shaku  in  diameter.  Wooden  tub,  2'8  shaku  in  lower  diameter  and  1-5  in  the  upper,  and  4  shaku  in  height. 


The  formula  is  therefore  Ci2H20  ;  thus  it  is  a  hydro¬ 
carbon  of  the  terebene  series,  having  the  general  formula 

c„h2„_4. 

The  appended  table  will  show  clearly  the  nature  of 
different  distillates  and  resemblance  of  the  oil  to  the 
ordinary  camphor. 

From  these  experiments  it  appears  that  the  cam¬ 
phor  oil  is  a  complicated  mixture  consisting  of  hydro¬ 
carbons  of  terpene  series,  oxy-hydrocarbon  isomeric  with 
camphor,  and  other  oxidised  hydrocarbons. 

The  distinguishing  property  of  the  camphor  oil,  that  it 
dissolves  many  resins  and  mixes  with  drying  oils,  finds 
its  new  application  as  solvent  for  varnish.  He  tried  in 
various  ways  with  different  resins  and  drying  oils,  and  ob¬ 
tained  rather  a  satisfadtory  result, 


alcoholic  solution  of  aniline-red,  purple,  and  blue  were 
respedtively  mixed  with  the  resin  solution  and  coated  on 
paper,  and  on  drying  in  sunshine  the  first  two  colours  dis¬ 
appeared,  but  the  last  remained  as  a  fine  blue. 

5.  When  camphor  oil  is  added  to  melted  asphaltum, 
stirring  all  the  time,  a  good  varnish  is  obtained,  which, 
when  coated  upon  metallic  surface  and  dried,  produces 
very  fine  bright  surface  just  like  Japanese  urushi.  The 
best  proportion  is  22  grms.  of  oil  to  5  grms.  of  the 
asphaltum. 

6.  The  mixture  of  camphor  oil  with  linseed  oil  or  rape- 
seed  oil  produces  a  kind  of  varnish,  which  when  coated 
upon  paper  makes  it  water-proof.  The  best  water-proof 
paper  is  obtained  by  using  the  solution  of  aluminium 
palmitate  in  camphor  oil. 
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Alcohol  required 

Specific 

[a]  of  the 

Fra^lnns. 

to  dissolve 

Gravity 

Chloroform  Sol. 

Vapour 

Percentage 

Formulae 

1  part  of 

at 

containing  25  p.c. 

Density. 

composition. 

deduced. 

the  Oil. 

150  c. 

of  the  Oil. 

(45  to 

156°  C.) 

IO'O 

6-8655 

66-02 

— 

_ 

_ 

156 

160 

Q-O 

0'8397 

— 

— 

— 

_ 

160 

162 

8-0 

0-8400 

6602 

5’29 

— 

c„hi8  (?) 

162 

164 

8'o 

0-8580 

— 

— 

_ 

164 

166 

7'4 

0-8575 

— 

— 

_ 

_ 

166 

168 

6-g 

0-8525 

— 

— 

_ 

,, 

168 

170 

6'i 

0-8556 

66-66 

— 

— 

_ 

170 

I72 

5’4 

0-8615 

— 

— 

— 

— 

172 

174 

4"4 

0-8586 

— 

— 

— 

- 

174 

176 

3'9 

0-8636 

— 

— 

_ 

_ 

176 

178 

2-8 

0-8650 

66-02 

— 

— 

— 

178 

l8o 

*  o-8 

0-8745 

72-51 

570 

C  =86-95 

H  =  12-28 

cI2H20 

180 

185 

'C  =78-87 

o*5 

0J9260 

— 

H  =  1073 

0  =10-40 

CioH^O 

220 

230 

— 

— 

— 

\ 

i 

C  =78-20 

H  =  9-25 

— ■ 

25O 

260 

— 

— 

— 

— 

— 

— 

Fig.  2. 
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First,  the  paper  was  coated  with  a  thin  solution  of  the 
palmitate ;  this,  after  being  dried,  is  again  coated  with 
more  concentrated  solution  and  dried  ;  when  the  third 
coating  is  done  the  paper  becomes  stronger,  and  capable 
of  resisting  the  action  of  water  for  more  than  thirty-five 
hours. 

Soot  has  somewhat  an  extensive  application,  being  used 
for  making  inks,  paintings,  and  colouring  walls,  &c.  The 
soot  obtained  from  the  camphor  oil  is  or.e  of  the  best 
qualities,  and  is  used  for  making  the  best  kind  of  our  solid 
ink.  It  is  therefore  important  to  see  how  much  soot  can 
be  obtained  from  a  certain  definite  quantity  of  the  oil,  and 
whether  it  can  be  got  profitably  or  not.  The  first  method 
consisted  simply  in  burning  the  oil  and  putting  a  cold 
metallic  plate  over  the  flame  and  collecting  the  soot  depo¬ 
sited  :  by  this  means  7*5  grms.  were  obtained  from  100  c.c. 
of  the  oil.  When  presenting  this  black  to  a  certain 
dealer,  the  author  was  informed  that  the  soot  under  ques¬ 
tion  is  next  to  the  best  quality,  and  that  its  price  may  be 
35  cents  per  375  grms.  :  the  quantity  of  the  oil  required  to 
produce  it  is  5  litres,  calculated  from  the  experimental 
result,  and  the  price  of  5  litres  of  the  oil  is  27-8  cents. 


In  the  second  experiment  the  oil  was  burnt  in  the  same 
way,  but  within  a  metallic  cylinder,  whose  bottom  has 
many  holes  for  admission  of  air.  From  100  c.c.  of  the 
oil  13  grms.  were  obtained  ;  therefore,  only  3  litres  of 
the  oil  are  necessary  to  obtain  375  grms. 

Three  litres  of  the  oil  cost  167  cents,  and  produce 
375  grms.,  costing  35  cents  ;  thus  there  is  an  excess  of 
18  cents  over  the  cost  of  the  oil  required.  From  this  it 
may  be  said  that  the  soot  can  be  profitably  prepared  from 
the  camphor  oil. 

The  following  is  the  report  on  the  amount  of  annual 
production  in  Tosa 


10 th  Year  of  Meiji  (1877). 

Amount  of  camphor  produced  . .  504,000  kins. 

The  total  cost .  65,520  yens. 

11  th  Year  of  Meiji  (1878). 

Amount  of  camphor  produced  ..  5ig, 000  kins. 
The  total  cost .  72,660  yens. 
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12 th  Year  of  Meiji  (1S79). 

Amount  of  camphor  produced  . .  292, S90  kins, 

i.  he  total  cost . .  ..  ..  74,481  yens. 

13th  Year  of  Meiji  (1SS0). 

Amount  of  camphor  produced  . .  192,837  kins 

The  total  cost .  53,302  yens . 


(  Chemical  News, 
l  Dec.  12, 1SS4, 


NOTE  OX  THE  ESTIMATION  OF  ANTIMONY. 

By  GEORGE  T.  DOUGHERTY, 
ana  Assay er  Chicago  Smelting  and  Refining  Company. 


In  smelting-works  Eke  ours,  the  chemist  is  frequently 
ended  upon  in  the  course  of  his  work  to  determine  anti¬ 
mony  in  ores,  hard  leads,  antimony  slags,  and  other 
products  or  by  -products  of  the  smelting  and  refining 
process.  Great  accuracy  in  the  assay  of  this  metal  is 
attainaole  only  by  resort  to  a  complete  chemical  analysis, 
which,  as  all  o:  us  know,  takes  quite  a  long  time.  The 
management  usually  cares  for  quick  and  approximately 
correct  returns  on  antimony. 

Tne  that  wili  best  answer  these  desiderata  for 

the  present  is  to  be  done  half  in  the  fire,  and  afterward 
completed  witn  wet  or  cnemical  agents.  Where  the  sub¬ 
stance  tested  is  an  oxide,  we  may  reduce  the  metals 
er  into  a  Dutton  by  means  of  charcoal  or  red  argol. 
It  there  is  any  suiphur  present,  it  would  be  better  to  dis¬ 
pense  with  the  common  method  of  redudion  with  ar<rol 
<5-^  ^ron  wire,  but  instead,  to  decompose  with  a  mixture 
parts  of  potassium  cyanide  and  sodium  carbonate, 
i  ne  button  of  lead  and  antimony  thus  produced  will  be 
ciean  and  free  from  lumps  of  iron  matte,  which  are  often 
very  difficult  to  remove  by  hammering  without  lorin^ 
particles  of  the  brittle  alloy.  0 

^  assayed  for  lead  and  antimony,  the  button  may  be 
2.fter  hammering  thin  or  cutting  into  small 
-  into  a  sursJi  porcelain  dish;  nitric  acid  (diluted 

witn  its  volume  of  water)  is  poured  over  it,  and  is  allowed 
to  boil  uown  wfith  no  replenishing  of  acid  until  very 
ow .  w„ep  the  alloy  wii.  nave  been  completely  decom¬ 
pose^.  A.,  the  iead  goes  into  solution,  while  the  anti- 
™,on'  1S  aocverted  into  a  white  precipitate,  which,  after 
dnuting  the  solution,  may  be  filtered,  dried,  ignited,  and 
weignea  as  antimony  tetroxide  (Sb404).  The  difference 
between  the  weight  of  the  button  and  that  of  antimonv 
i_  mat  outton  gives  the  amount  of  lead.  If  the  button 
has  been  too  impure,  the  lead  may  be  determined  in  the 
nitrate  from  the  antimomc  acid  as  a  sulphate.  Ten  <wms. 
is  a  cst  com  enient  quantity  to  work  on  in  assayin'-*  for 
the  se  metals  by  this  method.  0 

I:  has  been  no  easy  matter  to  many  of  us  before  in 
attempting  to  cut  up  such  alloy  in  solution  quicklv.  One 
o  *  thC.  standa[d  works  on  assaying,  which  is  high  in 
authority,  and  has  always  enjoyed  deference  of  opinion 
a“cr-,C  men  °:  our  profession,  directs  the  use  of  “  concen- 
trate^  mtnc  acid  lor  dissolving.  I  have  repeatedly  tried 
■vr.tn  it ;  but  it  always  has  a  very  slow  adion  on  buttons 
0l  a  simi.ar  composition,  even  when  boiling,  and  taxes 
oar  patience  heavily;  for  it  takes  not  hours  but  good  days 
to  nnishits  prescribed  work.  With  weaker  acid  ,'hMf 
ac._  ana  hah  water.,  the  button  can  be  separated  com- 

or  forty-five  minutes.  — Engineering 
(via  Miming  j-ourr.al.  a 


National  Association  of  Science  and  Art  Teachers. 
At  tne  first  meeting  of  the  new  Executive  Council  of  this 

Assc-ciauen  hem  m  Manchester  on  Saturday,  Novem- 
ber29th.  Dr.  H  C.  Sorby,  F.R.S.,  in  the  chair!  Sir  Hen“- 
w-rT?  f0®*  &c"  "as  eleded  President.  Steps 

it°iiaiF1'V  CXtend  tCe  Ass°ciation,  and  it  was 
f*1  ‘°  hcJd  tte  next  meeting  of  the  Council  in  Bir¬ 
mingham,  early  in  Februa^-. 


NOTE  ON  THE  ESTIMATION  OF  IRON  BY 
POTASSIC  PERMANGANATE  IN  PRESENCE  OF 
FREE  HYDRIC  CHLORIDE  AND  CHLORIDES. 

By  JOHN  J.  HOOD,  D.Sc.,  Assoc.  Royal  School  of  Mines. 

The  estimation  of  iron  by  means  of  permanganate  in 
solutions  containing  free  hydric  chloride  is  well  known  to 
be  unreliable,  owing  to  the  adion  of  this  acid  on  the  per¬ 
manganate,  and  partly  to  the  objectionable  yellow  colour 
acquired  by  the  solution  masking  the  final  point  in  the 
titration. 

In  the  course  of  some  preliminary  experiments  on  the 
rate  of  oxidation  of  ferrous  chloride  in  presence  of  other 
chlorides  towards  a  classification  of  chemical  substances 
on  a  dynamical  basis  depending  on  their  retardation  eflfeds, 
it  was  necessary  to  determine  accurately  the  permanganate 
equi\  alent  of  the  iron  in  such  solutions  to  within  C03  c.c. 
in  10  c.c.  ol  the  permanganate.  It  was  found  that  in 
attempting  to  apply  a  corredion  for  the  error  introduced 
by  a  constant  amount  of  hydric  chloride  the  presence  of 
manj  so.ubie  chlorides  likewise  produces  an  appreciable 
ePor  tn  suen  estimations.  In  attempting  to  get  over  the 
difficult}  a  simple  device  was  hit  upon,  one  possibly  em¬ 
ployed  by  others,  by  means  of  which  the  estimation  of 
iron  in  solutions  containing  hydric  chloride  or  chlorides 
mav  be  made  as  re.iable  as  is  tne  case  when  hydric  sulphate 
is  the  acid  employed  and  no  chlorides  in  solution ;  at 
.cast  in  solution  of  such  strength  as  indicated  below, 
which,  however,  are  somewmat  mare  dilute  than  are  usu¬ 
ally  employed.  The  device  consisted  in  the  addition  of  a 
rew  c.c.  of  a  strong  solution  of  magnesic  sulphate, — from 
1  to  2  grins,  according  to  the  amount  of  hydric  chlor.de 
or  other  chloride  present — to  the  iron  solution  before  titra- 
v'?p  .  tdis  means,  probably  ferric  sulphate  and  not 
chloride  being  formed,  the  solution  scarcely  acquires  any 
ruore  percep.ible  colour  tuan  wTien  ferrous  sulphate  in 
titrated,  and  the  final  point  in  the  titration  is  well  shows 
by  the  pure  pink  colour  of  the  solution. 

In  the  following  results  magnesic  sulphatewas  em¬ 
ployed,  although  a  few  comparative  experiments  made 
with  ammonic  sulphate  gave  equally  good  results.  Other 
soluD.e  sulpnates,  however,  might  also  be  found  equally 
emcient,  but  magnesic  sulphate  was  selected  owin^  to 
l.s  great  solubility,  low  molecular  weight,  and  great  re- 
tarcing  enect  on  tne  oxidation  experiments  referred  to. 

ine  so.ution  contained  o  7  grm.  iron  as  chloride  in 
250  c.c.;  ot  this  10  c.c.  were  employed  for  each  determi- 
nation,  equal  to  o’oaS  grm.  Fe. 

Ine  curette  used  was  one  of  io  c.c.  capacity,  on  which 
o-02  c.c.  could  be  read.  The  results,  although  given  in 
cudic  centimetres,  are  only  approximately  so,  bein°-  in 
iCa.it}  expressed  in  the  unit  emploved  in  calibrating  the 
instrument.  0 

B}  means  of  a  solution  of  ferrous  sulphate  and  one  of 
potassic  bichromate  it  was  found  that  xo  c.c.  of  the  above 
ferrous  chloride  solution  should  require  g'qi  c.c.  of  the 
permanganate  employed,  and  the  following  results  were 
oDtained  under  the  different  conditions  ; _ 

10  c.c.  FeCl2  solution—  Cc'  KMn°4' 

—  01  grm.  free  HC1  required  9^54 

..  +xgnn.  MgSO,  g-43 

+0  2  grm.  free  HC1  g.--  y 

i.  +1  grm.  MgSO.  0-44 

-f  0-3  grm,  free  H Cl  9.55  y  44 

+  1  grm.  MgS04  9*43 

957 

946 

9'65 

+  2  grms.  MgS04  9-48 

In  presence  of  chlorides  similar  results  were  obtained. 

Tw  o  solutions  were  made,  each  containing  o- 7  grm.  of 
tne  same  iron  wire,  in  one  case  dissolved  in  hydric  sul- 
pnate  and  in  the  other  in  3  grms.  hydric  chloride.  10  c,c. 


+0-5  grm.  free  HC1 

>»  +1  grm.  MgS04 

+ 1  grm.  free  HC1 
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of  the  ferrous  sulphate  required  of  the  permanganate 
g'2g  c.c.,  whilst  10  c.c.  of  the  chloride  solution  gave  the 
following  numbers  : — 

C.c.  KMn04. 

10  c.c.  FeCI2  sol. 

Ditto,  +1  grm.  MgS04 
Ditto,  +o’5  grm.  AmCl 
Ditto,  „  „ 

Ditto,  +o’5  grm.  MgCl2 
Ditto,  „ 

Ditto,  +o'5  grm.  BaCl2 
Ditto,  „  ,, 

Ditto,  +o-5  grm.  ZnCl2 
Ditto,  „  „ 

Ditto,  +o-5  grm.  CaCl2 
Ditto,  „  „ 

When  baric  chloride 
formed  by  the  addition  of  the  sulphate  seemed  to  carry 
down  some  of  the  iron,  and  unless  a  little  care  was  taken 
the  results  were  liable  to  be  slightly  too  low. 

A  few  experiments  were  made  by  varying  the  amount  of 
chloride  up  to  1  grm.  (with  0’28  grm.  Fe).  Of  the  salts 
tried  ammonic  chloride  produced  the  greatest  discrepancy, 
increasing  with  the  amount  of  salt  added,  the  depth  of 
yellow  colour  of  the  solution  also  increasing.  The 
addition  of  magnesic  sulphate  prevented  almost 
wholly  the  formation  of  this  colour,  and  gave  pradtically 
the  normal  reading  for  the  permanganate. 


required  g-42 

9'3i 

g-62 

+  1  grm.  MgS04 

9'33 

9 '45 

4-1  grm.  MgS04 

9'34 

9'47 

+  1  grm.  MgS04 

9'3r 

9'5i 

+  1  grm.  MgS04 

9'34 

9-46 

+  1  MgS04 

9'33 

was  employed  the 

precipitate 

THE  ESTIMATION  OF  ALKALIES  IN  SILICATES.* 

By  THOMAS  M.  CHATARD. 

Walter  Hempel  proposed  ( Fres .  Zschr.,  1881,  p.  4g6) 
bismuth  subnitrate  as  a  means  of  decomposing  silicates 
containing  alkalies,  and  recommended  the  use  of  20  parts 
of  this  salt  (=10  parts  of  bismuth  oxide)  to  one  part  of  the 
silicate.  In  the  Berichte  d.  D.  Chem.  Gesellsch.,  1881, 
there  is  an  abstract  of  his  paper,  in  which  is  proposed 
the  use  of  bismuth  oxide  directly. 

This  process  has  been  in  use  in  this  laboratory  for  the 
past  six  months,  and,  with  some  modifications,  has  given 
great  satisfaction.  Bismuth  oxide  has  been  used  instead  of 
the  subnitrate,  and  experience  has  shown  that,  instead  of  10 
parts,  as  stated  above,  two  parts  of  oxide  to  one  part  of 
the  mineral  are  ample  in  every  case  in  which  we  have  em¬ 
ployed  the  method. 

The  oxide  and  mineral,  both  finely  powdered,  must  be 
thoroughly  mixed,  and  then  heated  in  a  platinum  cru- 
crucible ;  applying  at  first  a  gentle  heat  and  gradually  in¬ 
creasing  to  full  redness,  which  is  kept  up  ten  to  fifteen 
minutes.  In  the  case  of  an  acid  silicate,  complete  fusion 
may  result,  while  the  more  basic  the  silicate  the  less 
fusible  the  mixture  will  be.  Complete  decomposition  has 
been  obtained  when  the  resulting  mass  was  so  slightly 
sintered  together  as  to  fall  on  gentle  pressure  into  powder, 
none  of  which  adhere  to  the  crucible.  It  has  therefore 
been  found  advantageous,  in  dealing  with  acid  silicates, 
to  add  to  the  mixture  a  quantity  of  calcium  carbonate,  in 
weight  equal  to  that  of  the  mineral.  This  device  prevents 
the  fusion  which  might  hinder  the  after  treatment  with 
acid. 

After  the  mass  has  been  thoroughly  heated  to  bright  red¬ 
ness  it  is  allowed  to  cool,  placed  in  a  dish,  and  hydrochloric 
acid  somewhat  diluted  poured  over  it.  On  heating  over 
the  water-bath  the  mass  should  go  into  solution  rapidly, 
leaving  no  residue  of  undecomposed  mineral,  which  is 
easily  distinguishable  from  floating  flakes  of  silica. 

If  complete  analysis  is  required,  evaporate  to  dryness 
and  separate  the  silica,  as  in  a  soda  fusion,  afterwards 
removing  the  bismuth  by  sulphuretted  hydrogen.  If  only 
alkalies  are  to  be  determined,  add  ammonia  and  ammo¬ 


nium  carbonate,  filter,  and  separate  magnesia  from  the 
alkalies  by  any  of  the  usual  methods. 

The  results  of  this  process  have  been  very  satisfadory. 
Out  of  a  large  number  of  analyses  the  following  duplicate 
has  been  selected  as  being  sufficient  to  show  the  accuracy 
of  the  work.  It  may  be  remarked  that  in  the  case  of  this 
margarite  (a  very  basic  silicate)  the  mass  was  but  slightly 
sintered  together. 

Margarite.  —Gainesville,  Ga. 

1 '0300  grms.  gave  0^0440  alkali  chlorides  =  0^0233  Na20 
=  2'26  per  cent. 

i  "0243  grms.  gave  0’0435  alkali  chlorides  =  0^023 1  Na20 
=  2'25  per  cent. 


THE  OCCURRENCE  OF  AMMONIA, 
NITROUS  ACID,  AND  NITRIC  ACID  IN 
POTABLE  WATERS. 

By  M.  GREINERT. 


The  natural  formation  of  nitrites  and  nitrates  is  explained 
by  a  more  or  less  complete  oxidation  of  the  ammoniacal 
compounds  formed  by  the  decomposition  of  animal 
matter.  The  case  that  ammonia  or  ammoniacal  salts  are 
present,  unaccompanied  by  more  highly  oxidised 
compounds,  is  frequent.  Occasionally  there  are  found 
along  with  ammoniacal  compounds,  nitrates  without  the 
slightest  trace  of  nitrites.  In  some  cases  nitrous  acid  is 
deteded,  whilst  it  is  impossible  to  establish  the  presence 
of  ammonia  and  nitric  acid.  The  examination  of  126 
waters  containing  nitrogenous  compounds  gave  the  follow¬ 
ing  result : — Ammonia  alone,  21 ;  nitrous  acid  alone,  6  ; 
nitric  acid  alone,  35;  nitrous  and  nitric  acid,  15;  nitrous 
acid  and  ammonia,  13  ;  nitric  acid  and  ammonia,  17  ; 
nitrous  and  nitric  acids  with  ammonia,  ig.  Hence  it 
appears  that  nitric  acid  alone  was  the  most  frequent  im¬ 
purity  in  the  wells  under  examination  and  in  the  third 
rank  nitric  and  nitrous  acids  along  with  ammonia. 
Nitric  acid  with  ammonia  was  more  common  than  nitrous 
acid  with  ammonia.  Nitrous  acid  alone  was  the  rarest. 
The  theory  of  the  gradual  conversion  of  ammonia  into 
nitric  acid  is  well  known.  But  it  does  not  explain  why 
nitrous  acid  alone  should  be  present,  for  the  natural 
assumption  is  that  those  ammoniacal  strata  of  water 
which  come  in  contadt  with  the  atmosphere  begin  to  take 
up  oxygen  and  gradually  transfer  it  to  the  lower  strata. 
Ammonia  should  therefore  always  be  detected  along  with 
nitrous  acid,  which  in  certain  cases  did  not  hold  good. 
The  theory,  further,  does  not  explain  the  striking  pheno¬ 
menon  that  ammoniacal  compounds  may  be  present  along 
with  nitrates,  but  without  the  slightest  trace  of  a  nitrite. 
— Chemiker  Zeitung  and  Pharm.  Zeitung. 


COULOMB’S  EXPERIMENTS. 
A  text-book  Correction. 

By  JOSEPH  M.  STOCKS. 


Many  books  state  that  in  Coulomb’s  experiments  with  his 
torsion  balance — the  results  of  which  experiments  are 
given  as  proving  that  magnetic  repulsions  vary  inversely 
as  the  square  of  the  distance — “he  found  that  the  move- 
able  disc  at  the  top  had  to  be  turned  35°  in  order  to  move 
the  needle  1" ;  that  is,  the  earth’s  magnetic  a&ion  was 
equal  to  a  torsion  of  the  wire  corresponding  to  350.”  But 
there  is  evidently  only  a  torsion  corresponding  to  340 ; 
because  the  top  disc  has  only  moved  35°,  and  the  needle 
has  followed  it  i°,  so  that  35u-i°  =  34°,  the  true  angle  of 
torsion. 

“  The  torsion  being  proportional  to  the  angle  of  torsion  ” 


*  From  the  Bulletin  of  the  United  States  Geological  Survey,  No.  g.  j 
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the  adtion  of  the  earth  corresponds  to  a  torsion  of  340 
(and  not  350)  for  each  i°  the  needle  moves  away  from 
the  meridian. 

This  correction  reduces  the  experimental  error  of 
Coulomb’s  experiment  by  75  per  cent,  or  rather  by  125  per 
cent,  because  when,  “  by  inserting  a  magnet,  he  repelled 
the  needle  through  240,”  the  repulsive  force  (R)  between 
the  two,  being  balanced  by  the  torsion  of  the  wire,  aided 
by  the  earth’s  adtion — 

R  =  24° + (24  X  3  4°)  =  8 1 6, 
and  not,  as  is  usually  given, 

24° +(24x35°)  =  864. 

When,  turning  the  upper  disc  eight  times  round,  he 
brought  the  needle  back  to  12°,  where  the  repulsive  force 
is  balanced  by  the  torsion  (produced  by  the  needle 
turning  the  bottom  end  of  the  wire  12 0  in  one  direction, 
and  the  upper  end  of  the  wire  being  turned  eight  times 
round  in  the  opposite  direction),  aided  by  the  earth’s  adtion, 
from  which — 

R  =  I2°+  (8  X  360°)  +  (12  X  34)  =330°. 
and  not,  as  generally  given, 

i2°+ (8  X3600)  +  (i2  X350)  =  3312 
4X864=3456 
3312 

Error  144 

3300 

4x816=3264 

Error  after  correction  36 


THE 

COMPOSITION  AND  METHODS  OF  ANALYSIS 
OF  HUMAN  MILK.* 

By  Prof.  ALBERT  R.  LEEDS,  Ph.D. 

(Continued  from  p.  267). 


History  of  Samples  Analysed. 

The  mother’s  diet  in  every  instance  was  simple,  but 
abundant  and  nutritious.  Only  normal  milks  were  ana¬ 
lysed,  such  as  came  from  healthy  women ;  these  presented, 
when  submitted  to  the  microscope,  a  normal  appearance, 
The  physical  history  of  mothers  and  infants  is  given 
in  the  original  memoir,  in  Table  I.  (here  omitted). 


Comparison  of  Final  Results  with  Previous 
Analyses. 

Analyses  of  Eighty  Samples  of  Woman's  Milk. 


Reaction  uniformly  alkaline. 

Average. 

Minimum. 

Maximum 

I. 

Specific  gravity. . 

1-0313 

1-0260 

1  ’0353 

II. 

Albumenoids 

i ’995 

0-85 

4-86 

III. 

Sugar  . 

6-936 

5'40 

7-92 

IV. 

Fat  . 

4<I3I 

2-II 

6-89 

V. 

Solids  not  fat  . . 

9-I37 

6-57 

12-09 

VI. 

Ash  . 

O-20I 

0-13 

°‘37 

VII. 

Total  solids  (by  addi- 

tion  of  constituents) 

13-268 

10-92 

16-79 

VIII. 

Total  solids  (diredtly 

by  evaporation)  . . 

13-267 

10-91 

16-66 

IX. 

Difference  between  VII. 

and  VIII . 

o-ooi 

0‘00 

0’2I 

X. 

Water . 

86-732 

83-21 

89-08 

The  most  interesting  comparison  which  can  be  made 
is  that  with  the  results  given  by  Kdnig  ( Chemie  der  Mensch. 


%  Read  by  invitation,  before  the  College  of  Physicians  of  Phila¬ 
delphia,  May  7th,  1S84,  and  reprinted  by  permission  from  advance- 
sheets_of  its  Transactions. 


Analysis  of  Human  Milk.  { Cid“c1“'; 

Nahrungs  und  Genussmittel),  which  are  deduced  from  the 
analyses  of  190  samples.  These  analyses,  it  should  be 
remembered,  were  performed  according  to  the  most  diverse 
methods,  errors  in  opposite  directions  operating  to  mutually 
compensate  one  another. 


Analyses  of  samples  of  woman’s  milk  (Konig)  : — 


Average. 

Maximum. 

Minimum. 

Albumenoids 

.  1'94 

o’57 

4-25 

Sugar  .. 

4-ii 

7-80 

Fat 

171 

7-60 

Ash 

0-14 

i*78(?) 

Water 

83-69 

90-90 

As  might  be  anticipated,  the  extremes  are  wider  apart 
than  in  my  own  analyses,  but  the  general  mean  of  all, 
with  the  exception  of  the  ash,  is  tolerably  concordant. 

Omitting  particular  reference  to  the  results  of  Fernois 
and  Becquerel  and  earlier  investigations,  I  will  quote 
further  only  the  results  of  Gerber  (mean  of  six  analyses), 
Christenn  and  Marchand  (Beilstein's  Handb.  der  Organ. 
Chem.,  2081). 

Gerber.  Christenn.  Marchand 


Albumenoids . 

i-8 

1-9 

17 

Sugar  . 

5 ‘4 

6"o 

7-1 

Fat . 

5'3 

4'3 

37 

Solids  not  fat . 

7-2 

8-2 

9-0 

Ash . 

0-4 

0-3 

0-2 

Total  solids  by  evaporation . . 

10-9 

12-8 

127 

Water  . 

89-1 

87-2 

87’3 

Bidert  ( loc.\cit .)  found  the  albumenoids 

to  vary, 

in  the 

samples  which  he  analysed,  between  1 -5 — 2-4  per  cent ; 
fat,  between  3 ‘8  to  4-4  per  cent.  His  mean  for  albumenoids 
is  i‘g5  ;  my  own  is  1-995  ;  Konig’s  is  1-94  per  cent. 

Two  per  cent.,  therefore,  may  be  regarded,  without 
sensible  error,  as  the  average  amount  of  albumenoids  in 
woman's  milk. 

The  more  extended  series  of  eighty  analyses  confirm, 
however,  the  statements  made  in  my  earlier  paper  (that 
on  Infant  Foods),  the  albumenoids  being  the  most  variable 
constitutent  of  woman’s  milk,  the  fat  the  next  most 
variable,  and  the  sugar  the  least.  Nor  have  I  any  reason 
to  alter  the  interpretationtherein  given  of  the  physiological 
signification  of  the  greater  and  less  variability  of  the  in¬ 
dividual  constituents. 

Relations  between  the  Physical  History  of  the  Milk  and  its 
Composition. 

The  only  relations  which  I  shall  attempt  to  discuss 
here  are  those  appertaining  to  the — 

1st.  Colour,  taste,  consistency,  and  specific  gravity. 

2nd.  Age  of  the  mother. 

3rd.  Period  of  lactation,  and  interval  since  nursing. 

4th.  Nationality. 

5th.  Physical  constitution  of  the  mother. 

I.  Colour,  Taste,  &c. — Whether  bluish-white,  chalky- 
white,  whitish,  yellowish-white,  or  yellow,  the  colour  is 
no  indication  of  the  composition.  For  example,  the  milk 
of  a  German  brunette,  taken  one  hour  after  previous  nur¬ 
sing  and  during  the  tenth  day  of  ladtation,  was  chalky- 
white  in  colour,  whilst  it  contained  6-8g  per  cent  of  fat. 
This  was  the  largest  percentage  of  fat  in  any  sample. 
On  the  other  hand,  though  many  of  the  yellow  samples 
were  rich  in  fat,  other  yellow  samples  were  very  poor. 
Thus,  No.  8  was  yellow  (the  milk  being  drawn  during  the 
fourth  day  of  ladtation,  and  four  and  one-half  hours  after 
nursing),  while  it  contained  only  2-31  per  cent  of  fat, 

Taste. — Although  the  amount  of  sugar  in  woman’s  milk 
is  large,  being  nearly  7  per  cent  or  2  per  cent  more  than 
in  cow’s  milk,  it  is  rarely  sweet  to  the  taste.  Usually, 
it  has  a  more  less  saline,  somewhat  disagreeable  animal 
flavour. 

Consistency. — Although  the  amount  of  solids  in  woman’s 
1  milk  is  decidedly  greater  than  in  cow’s  milk,  its  consistency 
•  is  much  thinner  and  more  watery. 
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Specific  Gravity. — The  average  is  somewhat  greater 
than  in  cow’s  milk,  though  the  entire  range  of  variation 
is  not  very  different.  Thus,  in  the  80  samples  examined, 
the  average  specific  gravity  is  10313,  the  minimum  i-026, 
the  maximum  1-0353.  Conrad  obtained  in  130  observations 
for  the  two  last  figures  1-025,  and  ro3g.  In  147  samples 


the  first  lustrum  is  2*18  per  cent,  while  it  is  only  i-g2  per 
cent  for  the  second,  and  2-io  for  the  third.  The  difference 
is  still  more  striking  in  regard  to  sugar.  In  the  first  lustrum 
the  sugar  is  7-17  per  cent,  falling  to  6-gi  in  the  second 
lustrum,  and  in  the  third  only  677  per  cent.  This  falling 
off  is  notable,  not  only  in  the  percentages,  but  in  the 


TABLE  II. — ANALYSES  OF  80  SAMPLES  OF  HUMAN  MILK. 


Num¬ 
ber  Oil 
blank. 

Labora¬ 

tory- 

number 

Color. 

Spec. 

grav. 

Albumi¬ 

noids. 

Milk- 

sugar. 

03 

Ch 

Solids 

|  not  fat. 

rd 

CO 

< 

Total 
solids  by 
addition 
of  consti¬ 
tuents. 

Total 
solids  di¬ 
rectly  by 
evapora¬ 
tion. 

Differ¬ 

ence. 

1 

1021 

Yellow 

1.0321 

1.44 

7.20 

5.58 

8.81 

0.17 

14  39 

14.46 

-0.07 

2 

1022 

1.0351 

1.68 

7.53 

3.55 

9.42 

0.21 

12  97 

12.84 

+0.07 

3 

1023 

White 

1.0353 

1.96 

7.31 

4.62 

9.45 

0.18 

14.07 

13.96 

+0.11 

4 

1024 

1.0346 

1.73 

7.25 

2.95 

9.19 

0.18 

12.11 

11.96 

+0.15 

5 

1025 

White 

1.030 

1.49 

7.23 

2.12 

8.90 

0.1S 

11.02 

11.11 

-0.09 

6 

1026 

Yw.-white 

1.030 

1.45 

7.24 

3.20 

•  8.93 

0.24 

12.13 

12.10 

+0.03 

7 

1027 

Yellow 

1.034 

3.12 

6.47 

5.49 

9.91 

0.32 

15.40 

15.35 

+0.05 

s 

1028 

Yellow 

1.030 

2.15 

6.51 

2.31 

8.940.28 

11.25 

11.40 

-0.15 

9 

1029 

1.032 

2.05 

7.08 

3.00 

9.260.13 

12.26 

12.31 

-0.05 

10 

1030 

1.030 

1.43 

7.19 

2.11 

8  Sl!0.19 

10.92 

10.91 

+0.01 

11 

•1031 

1.031 

1.98 

6.99 

3.06 

9.17,0.20 

12.23 

12.21 

+0.02 

12 

1032 

1.031 

1.76 

6.97 

2.44 

8.930.20 

11.37 

11.40 

-0.03 

13 

1033 

1.030 

2.40 

6.45 

6.01 

9.070.22 

15.08 

15.07 

- 

-0.01 

14 

1034 

1.032 

2.52 

6.44 

4.95 

9.230.27 

14.18 

14.16 

- 

-0.02 

15 

1035 

1.032 

2.18 

6.75 

2.84 

9.06 

0.13 

11.90 

11.88 

- 

-0.02 

16 

1036 

Yellow 

1.030 

0.85 

5.50 

6.16 

6.57 

0.22 

12.73 

12.73 

0.00 

17 

1037 

Yellow 

1.034 

1.49 

7.37 

5.02 

9.03 

0.17 

14.05 

14.18 

-0.13 

is 

1038 

D  ull- white 

1.033 

3.95 

7.92 

4.37 

12.09 

0.22 

16.46 

16.55 

-0.09 

1030 

0.15 

12.34 

19 

0.30 

14.08 

1041 

0.22 

13.01 

1  042 

0.21 

12.74 

23 

1013 

1.030 

2.10 

6.61 

4.02 

8.91 

0.20 

12.93 

12.88 

_ 

1-0.05 

24 

1044 

1  030 

1.94 

7.45 

3.61 

9.56 

0.16 

13  17 

13.02 

- 

-0.15 

2/S 

1045 

1.032 

2.16 

7.00 

5.84 

9.38 

0.22 

15.22 

15.18 

- 

-0.04 

26 

1046 

1.030 

2.0S 

6.98 

3.28 

9.26 

0.20 

12.54 

12.39 

- 

-0.15 

27 

1047 

1.031 

1.98 

7.00 

2.44 

9.19 

0.21 

11.63 

11.84 

-0.21 

2S 

1048 

White 

1  031 

2.23 

7.39 

2.95 

9.83 

0.21 

12. 7S 

12  95 

-0.17 

29 

1049 

White 

1.030 

1.81 

6.S8 

2.80 

8.89 

0.20 

11.69 

11.70 

-0.01 

30 

1030 

Yw.-white 

1.031 

2.11 

7.41 

5.04 

9.72 

0.20 

14.76 

14.69 

+0.07 

31 

1051 

Chalky-white 

1.033 

2.27 

6.75 

5.96 

9.17 

0.15 

15.13 

15.21 

-0.08 

32 

1052 

Yw.-white 

1.030 

1.53 

5.S4 

5.62 

7.21 

0.14 

12.83 

12.99 

-0.16 

33 

1053 

Yellow 

1.030 

2.24 

6.25 

2.76 

S.84 

0.35 

11.60 

11.45 

-0.15 

34 

1054 

Chalky- white 

1.034 

2.19 

7.46 

6.S9 

9.90 

0.25 

16.79 

16.66 

- 

-0.13 

35 

1056 

White 

1.032 

2.43 

7.34 

3.13 

9.98 

0.21 

13.11 

13.20 

-0.09 

36 

1057 

Yellow 

1.031 

2.43 

7.23 

3.79 

9.88 

0.22 

13.67 

13.63 

-0.04 

37 

1058 

Chalky-white 

1.032 

1.60 

7.55 

6.21 

9.37 

0.22 

15  58 

15.45 

-0.13 

38 

1064 

White 

1.021 

1.82 

6.96 

3.97 

S.97 

0.19 

12.94 

12.87 

-0.07 

39 

1065 

Yw.-white 

1.030 

2.33 

5.78 

4.21 

S.32 

0.21 

12.53 

12.57 

-0.04 

40 

1066 

Yellow 

1.032 

1.75 

6.94 

3.68 

8.97 

0.28 

12.65 

12.52 

-0.13 

41 

1067 

White 

1.031 

2.45 

6.08 

3.S2 

8.72 

0.19 

12.54 

12.41 

-0  13 

42 

1055 

White 

1.031 

1.97 

7.38 

4.16 

9.60 

0.25 

13.76 

13.60 

-0.16 

43 

1059 

Chalky-white 

1.031 

1.50 

7.32 

3.77 

9.00 

0.18 

12.77 

12.64 

-0.13 

44 

1060 

White 

1.030 

1.49 

7.31 

4.34 

9.01 

0.21 

13.35 

13.17 

-0.18 

1061 

Yw.-white 

1.031 

2.33 

7.48 

2.47 

9.97 

0.16 

12,44 

12.36 

r0.08 

46 

1062 

White 

1.031 

1.35 

7.24 

4.09 

8.89 

0.31 

12.98 

13.15 

—0.17 

47 

1063 

Yellow 

1.032 

4.86 

5.40 

3.36 

9.46 

0.20 

13.82 

13.35 

- 

-0.47 

48 

1068 

Yw.-white 

1.032 

1.93 

6.95 

5.59 

9.06 

0.18 

14.65 

14.58 

- 

r0.07 

49 

1069 

White 

1.031 

2.00 

6.95 

4.64 

9.16 

0.21 

13.80 

13.74 

- 

-0.06 

50 

1070 

White 

1.031 

2.06 

6.39 

4.75 

8.62 

0.22 

13.44 

13.48 

-0.04 

51 

1071 

Yellow 

1.030 

2.42 

6.95 

5.60 

9.56 

0.19 

15.16 

15.25 

-0.09 

52 

1072 

White 

1.030 

2.15 

6.76 

6.78 

9.07 

0.16 

15. S5 

15.89 

-0.04 

53 

1073 

White 

1.029 

1.S2 

6.83 

4.28 

9.02 

0.37 

13.30 

13.30 

0.00 

54 

1074 

Yw.-white 

1.030 

1.50 

7.34 

3.10 

8.92 

0.18 

12.02 

12.12 

-0.10 

55 

1075 

White 

1.026 

2.43 

6.57 

4.94 

9.27 

0.27 

14.21 

14.20 

+0.01 

56  59 

1133 

1.0297 

1.16 

7.41 

4.74 

8.78 

0.21 

13.07 

13.63 

-0.06 

60  63 

1134 

1.0296 

1.95 

7.02 

3.85 

9.19 

0.22 

13.04 

13.12 

-0.08 

64 

1135 

1.0312 

2.00 

6.69 

3.96 

9.01 

0.32 

12.97 

13.05 

-0.08 

65 

1137 

1.0319 

2.25 

7.12 

5.85 

9.52 

0.15 

15.37 

15.35 

+0.02 

66 

1138 

1.0307 

1.11 

7.07 

2.73 

8.40 

0.22 

11.13 

11.13 

0.00 

67 

1139 

1.0322 

1.96 

7.2S 

4.74 

9.54 

0.30 

14.28 

14.28 

0.00 

68 

1110 

1.0317 

2.17 

7.44 

4.36 

9.90 

0.29 

14.26 

14.26 

0.00 

6cases 

1.031 

1.44 

6.94 

3.71 

8.63 

0.25 

12.34 

12.37 

-0.03 

Anaunic 

6  cases 

1.031 

2.12 

6.74 

3.96 

9.02 

0.22 

13.10 

13.08 

+0.02 

Maximum 

1.0353 

4.86 

7.92 

6.89 

12.09 

0.37 

16.79 

16.66 

0.21 

Mini  mum 

1.0260 

0.85 

5.40 

2.11 

6.57 

0.13 

10.92 

10.91 

0.00 

Average 

1.0313 

1.995 

6.936 

4.131,9.137 

1 

0.201 

13.268 

13.267 

0.001 

of  normal  cow’s  milk  L.  Jenke  found  i'0245  for  the 
minimum,  i'034  for  the  maximum,  and  ro2g7  for  the 
mean. 

II.  Age  of  Mother. — The  milk  of  women  under  the  age  j 
of  20  is  richer  in  each  and  every  constituent  than  that  of 
older  women.  The  general  average  of  albumenoids  for  j 


number  of  samples  which  exceed  the  average.  Thus,  in 
the  first  lustrum,  83  per  cent  of  the  whole  number  of 
samples  exceed  the  general  average  in  sugar,  while  in  the 
second  lustrum  only  60  per  cent  exceed.  A  similar 
diminution  is  observable  in  the  fat  and  total  solids. 

(To  be  continued). 


282 


The  Late  Professor  KoLbe. 


(  Chemical  News, 
i  Dec.  12, 1884. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 

Ordinary  Meeting ,  Thursday ,  December  4,  1884. 


Dr.  W.  H.  Perkin,  F.R.S.,  President,  in  the  Chair. 

The  following  certificates  were  read  for  the  first  time  : — 
W.  L.  Clarke,  J.  N.  Collie,  A.  E.  Dixon,  G.  Embrey, 
G.  S.  Jones,  F.  Rindskopf,  H.  White. 

Mr.  S.  U.  Pickering  then  read  a  paper  “  On  Calori¬ 
metric  Determinations  of  Magnesium  Sulphate.”  The 
heat  of  dissolution  of  monohydrated  magnesium  sulphate 
is  given  by  Graham  as  13,200  cals.,  by  Favre  as  10,986, 
and  by  Thomsen  as  13,300.  None  give  any  details  of  the 
preparation  or  analyses  of  the  salt  which  they  used.  The 
author  found  it  impossible  to  determine  the  sulphur  by 
means  of  barium  chloride  with  the  requisite  accuracy  ;  the 
sulphur  trioxide  was  found  to  be  1  to  i-5  per  cent  too  high. 
The  only  reliable  method  for  ascertaining  the  composition 
of  any  magnesium  sulphate  is  a  determination  of  the  water. 
When  the  hepta-hydrated  salt  is  heated  to  100°  to  130°  it 
retains  about  1^  H20.  This  excess  of  one-ninth  H20  may 
be  expelled  by  heating  to  150°  to  1600,  but  if  this  tempera¬ 
ture  be  exceeded,  some  anhydrous  salt  will  be|formed.  Asa 
mean  result  the  author  finds  that  MgS04H20+42oH20 
evolves  1213 1  cals.  Favre’s  salt  probably  contained 
i‘H20:  Thomsen’s  specimen,  on  the  other  hand,  may 
have  contained  some  anhydrous  salt.  The  anhydrous 
salt,  MgS04+42oH20  evolves  20765  cals. 

Mr.  Howard  confirmed  the  statement  of  Mr.  Pickering 
as  to  the  very  great  difficulty  of  determining  the  sulphuric 
acid  in  magnesium  sulphate  by  precipitation  with  barium 
chloride. 

Dr.  Japp  then  read  a  paper  “  On  Condensation  Com¬ 
pounds  of  Benzil  with  Ethyl  Alcohol ,”  by  Miss  M.  E. 
Owens  and  F.  R.  Japp.  In  preparing  benzylic  acid  by 
heating  benzil  with  alcoholic  potash  Jena  observed  the 
formation  of  a  neutral  compound  fusing  at  200°,  to  which 
he  gave  the  formula  Ci4HI202.  Limpricht  and  Schwanert 
•obtained  the  same  body  by  heating  benzoin  and  alcoholic 
potash  with  access  of  air,  and  concluded  that  it  was  a 
derivative  of  benzoin  and  had  the  formula  C30H2604. 
The  authors  of  the  present  paper,  by  the  protradted  aeftion 
of  very  dilute  alcoholic  potash  upon  benzil  in  the  cold, 
have  prepared  this  substance  in  large  quantity,  the  yield 
being  60  per  cent.  The  analyses  lead  to  the  formula 
C30H24O4.  Its  formation  may  be  represented — 

2CI4HioO  J-  C2H60  =  C3oH2404+ II20. 

10  grms.  of  caustic  potash  were  dissolved  in  2500  c.c.  of 
alcohol,  and  200  grms.  of  benzil  in  fine  powder  added. 
The  whole  was  well  shaken,  and  allowed  to  stand  for 
about  a  fortnight,  with  occasional  shaking.  The  new  body 
gradually  separates  out  as  a  crystalline  powder.  The  sub¬ 
stance  after  purification  fused  at  200°  to  201°.  It  crystallises 
from  alcohol  with  a  molecule  of  alcohol  of  crystallisation, 
which  seems  to  have  been  overlooked  by  Limpricht  and 
Schwanert.  When  crystallised  from  benzene  it  also  con¬ 
tains  benzene  of  crystallisation.  When  heated  with 
acetic  acid  a  compound  of  the  condensation  product  with 
acetic  acid  is  obtained,  but  no  true  acetyl  derivative  could 
be  prepared  either  by  the  a&ion  of  acetic  anhydride  or 
acetyl  chloride.  A  second  condensation  product  was  found 
in  the  mother-liquors,  fusing  at  2320,  and  having  the  for¬ 
mula  C46H3404.  The  authors  have  also  examined  the 
a&ion  of  dilute  alcoholic  potash  on  benzoin,  and  promise 
*n  account  of  it  in  a  future  paper. 

The  Secretary  then  read  a  “  Note  on  the  Solubility  of 
1 certain  Salts  in  Fused  Nitrate  of  Soda,”  by  F.  B.  Guthrie. 
The  author  has  experimented  with  the  sulphates,  chro¬ 
mates,  and  carbonates  of  barium,  strontium,  calcium,  and 
lead.  The  salts  are  added  in  small  quantities  to  the  fused 
nitrate  of  soda  with  stirring.  The  whole  was  allowed  to 


cool,  and  after  partial  solidification  the  remaining  liquid 
was  poured  out  and  analysed.  The  chief  results  obtained 
are  solubility  of  barium  sulphate,  2’6  per  cent ;  barium 
chromate,  0’205  ;  bar 'em  carbonate,  o-gi6.  The  stron¬ 
tium  salts  taken  in  t Ire  tame  order  gave  r‘845,  2-i33,  and 
o-6g ;  calcium  salts,  i-477,  °'547>  0*294 >  lead  salts,  6-82, 
o-245.  Lead  carbonate  decomposed  at  the  temperature  of 
fusing  nitrate  of  soda. 

The  following  paper  was  also  read  by  the  Secretary  : — 
“  On  certain  Derivatives  of  Isodinaphthyl ,”  by  A.  Staub 
and  Watson  Smith.  In  a  former  paper  it  was  suggested 
that  “by  gentle  oxidation  of  the  dinaphtbyls  the  corre¬ 
sponding  isomeric  naphthoic  acids  may  be  obtained.” 
The  authors,  however,  find  that  isodinaphthyl  is  not 
amenable  to  gentle  oxidation.  Strong  nitric  acid  in  the 
cold  gives  a  nitro-body  ;  dilute  nitric  acid  in  sealed  tubes 
forms  phthalic  acid ;  potassium  permanganate  also  gave 
phthalic  acid.  Chromic  acid  in  glacial  acetic  acid,  how¬ 
ever,  produced  isodinaphthyl  quinone,  C20HI004,  a  yellow 
amorphous  powder,  melting  with  decomposition  at  250°  to 
260°.  By  the  adtion  of  strong  nitric  acid  on  isodinaphthyl  a 
tetra-nitro  body,  C20HIO(N02)4,  was  obtained  as  an 
amorphous  brownish  yellow  powder,  melting  with  decom¬ 
position  at  about  150°.  By  the  a&ion  of  zinc-dust  a 
tetramido  body  was  formed.  In  conclusion,  the  authors 
give  a  list  of  the  compounds  of  this  remarkably  stable 
dinaphthyl  which  have  been  obtained. 

The  Society  then  adjourned  to  December  18,  when  a 
ballot  for  the  election  of  Fellows  will  be  held. 


UNIVERSITY  COLLEGE,  LONDON, 
Chemical  and  Physical  Society. 
Thursday ,  December  4,  1884. 


C.  E.  Cassal,  F.I.C.,  F.C.S.,  President,  in  the  Chair. 

The  Annual  Address  was  delivered  by  Prof.  T.  G.  Bonney 
M.A.,  D.Sc.,  F.R.S.,  on  “  Serpentine  Rock  and  its  Origin .’ 
The  ledture  was  illustrated  by  Wright  and  Newton’s  new 
oxy-hydrogen  microscope. 

After  the  ledture  a  Conversazione  took  place  in  con¬ 
nection  with  University  College  Society.  Exhibitions  of 
scientific  apparatus  and  chemical  compounds  were  shown 
in  the  Library  and  Chemical  and  Physical  Laboratories. 
During  the  evening  demonstrations  were  given  by  Mr. 
Rose  Innes,  B.Sc..  on  “Radiant  Matter;”  by  Mr.  C.  A. 
Schunck,  on  “  Absorption  Spedtra  and  by  Mr.  E.  E. 
Graves,  F.C.S.,  on  “  Ozone.” 

The  meeting  was  well  attended. 

Samuel  Rideal.  Hon.  Sec. 


OBITUARY. 


THE  LATE  PROFESSOR  KOLBE. 

On  the  evening  of  Tuesday,  November  25th,  this  dis¬ 
tinguished  chemist  came  suddenly  to  his  end.  He  had 
experienced  no  premonitory  symptoms,  and  had,  on  the 
day  of  his  death,  been  at  work  in  his  laboratory  up  to 
5  p.m.  He  then  went  to  a  meeting,  from  which  he 
returned  about  8  p.m.  and  fell  dead  at  the  door  of  his 
house.  An  autopsy  showed  that  fatty  degeneration  of  the 
heart  had  been  in  progress  for  some  time. 

Adolf  Wilhelm  Hermann  Kolbe  was  born  in  1818  at 
Elliehausen  near  Gottingen.  He  was  educated  at  the 
Gymnasium  and  afterwards  at  the  University  of  that  town, 
where  he  studied  chemistry  under  Wohler  from  1838  to 
1842.  During  the  three  following  years  he  was  Bunsen’s 
assistant  at  Marburg,  and  in  1846  he  was  co-assistant  in 
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conjunction  with  Frankland  in  the  laboratory  of  the 
Museum  of  Economic  Geology  in  London,  which  was 
then  under  the  management  of  Dr.  (now  Sir  Lyon)  Playfair. 
In  1847  be  became  editor  of  the  Dictionary  of  Chemistry, 
(Handwcerterbuch  der  Chemie )  published  at  Brunswick. 
In  1851  he  was  appointed  Professor  of  Chemistry  at  Mar¬ 
burg,  whence  he  was  called  in  September,  1865,  to  the 
chemical  chair  of  the  University  of  Leipzig,  which  he  filled 
with  efficiency  and  honour  up  to  his  death.  In  1869  he 
undertook  the  editorship  of  the  Journal  f.  Praktische 
Chemie,  founded  by  Otto  Linne  Erdmann.  In  this  position 
he  had  latterly,  as  his  colleague,  Prof.  E.  von  Meyer,  by 
whom  the  Journal  will  doubtless  be  continued. 

From  an  early  date  Kolbe  took  a  meritorious  part  in  the 
development  of  organic  chemistry.  His  first  researches 
appeared  in  Liebig's  Annalen,  and  treated  of  the  compo¬ 
sition  of  the  fusel  oil  of  grain,  the  action  of  chlorine  upon 
carbon  disulphide,  and  the  discovery  of  trichlor-methyl- 
hyposulphuric  acid  and  methyl-hyposulphuric  acid.  In 
concert  with  Frankland  he  undertook  an  investigation  on 
the  conversion  of  cyanmethyl  and  cyanethyl  into  acetic 
and  propionic  acids.  The  results  of  these  researches 
were  communicated  to  the  Chemical  Society  of  London  in 
1847,  and  here  we  find  the  first  enunciation  of  the  view  that 
the  fatty  acids  and  benzoic  acid  contain  alcohol  radicles 
in  place  of  an  atom  of  hydrogen  in  formic  acid.  Kolbe 
further  developed  this  view  and  verified  it  experimentally. 
When  Wurtz  subsequently  endeavoured  to  appropriate 
these  discoveries  Liebig  emphatically  upheld  Kolbe’s  prior 
claim,  concerning  whom  he  said  : — “  His  researches  are  all 
harmoniously  connected,  and  are  supported  by  theories 
which  throw  more  light  on  the  origin  of  the  non- 
nitrogenous  organic  compounds  than  any  others  which 
organic  chemistry  possesses.  In  1847  Kolbe  proved  that 
the  compounds  obtained  from  alcohols  as  cyanides  of 
their  radicles  can  be  transformed  into  acids  containing  a 
proportion  of  carbon  higher  than  that  of  the  alcohol.  °In 
1848  Kolbe,  proceeding  on  his  view  that  methyl  is  a  com¬ 
ponent  of  acetic  acid,  represented  the  kakodyl  compounds 
as  dimethyl-arsenic  derivatives.  In  the  same  year  Kolbe 
and  Frankland  succeeded  in  isolating  methyl  (dimethyl), 
and  in  the  following  year  the  former  chemist  obtained 
methyl  by  the  electrolysis  of  acetic  acid.  In  1850  he 
developed  his  views  on  conjugated  radicles.  In  1855  he 
showed  the  conversion  of  an  acid  into  the  corresponding 
aldehyd  by  means  of  the  chloride  and  the  cyanide.  In 
i860  he  brought  forward  the  view  that  certain  compounds 
bear  the  same  relation  to  carbonic  acid  as  do  others  to  the 
sulphuric.  In  the  same  year  he  discussed  the  natural 
connection  of  the  organic  and  inorganic  compounds.  He 
regarded  glycolic  acid  as  oxy-acetic  acid  and  glyeocoll  as 
amido-acetic  acid,  and  interpreted  rightly  the  composition 
of  laCtic  acid  and  its  relation  to  alanine.  He  recognised 
isethionic  acid  as  oxy-ethyl-sulphonic  acid  and  taurine  as 
amido-ethyl-sulphonic  acid.  His  methods  of  exaCt  in¬ 
vestigation  enabled  him  to  foresee  the  existence  of  the 
secondary  alcohols  and  to  apprehend  the  constitution  of 
the  di-  and  tri-carbon  acids.  Kolbe  and  Frankland  must 
be  indubitably  recognised  as  the  authors  of  the  doCtrine 
of  the  saturation-capacity  of  carbon — a  doCtrine  which  has 
been  more  fruitful  than  any  other  in  the  development  of 
theoretical  organic  chemistry.  He  has  also  enlarged  our 
knowledge  of  the  acids  of  gum  benzoin,  of  the  chemical 
constitution  of  asparagine  and  asparagic  acid  ;  of  the  iso¬ 
meric  relations  of  fumaric  and  maleic  acid,  as  well  as  of 
itaconic,  citraconic,  and  mesaconic  acid ;  of  uric  acid,  of 
certain  derivatives  of  cyamide,  and  the  phosphorus 
compounds  of  platinum.  His  method  for  the  industrial 
preparation  of  salicylic  acid  has  rendered  this  substance 
widely  available  for  sanitary  and  medical  purposes. 

We  must  not  overlook  another  phase  of  Kolbe’s  activity. 
As  a  chemical  critic  he  exerted  a  wholesome  influence  by 
exposing  baseless,  or  at  least  undemonstrable,  speculations. 
Vagueness  and  ambiguity  of  thought  and  expression  in 
chemical  memoirs  and  treatises  he  denounced  without 
mercy.  It  need  scarcely  be  added  that  by  taking  up  this 


position  (see  the  “  Cemisch-kutischen  Gange,”  passim  in 
the  Journal  f.  Praktische  Chemie)  he  isolated  himself  to  a 
great  degree  from  the  less  sober  minded  chemists  of  the 
day.  It  must  be  admitted  that  his  critical  writings 
occasionally  at  least  bordered  upon  personalities.  A 
singular  but  characteristic  aCtion  was  his  rejection  of  th& 
diploma  of  corresponding  member  of  the  Berlin  Academy 
of  Sciences,  on  the  plea  that  he  was  too  old  to  correspond 
with  the  Academy  on  scientific  subjects. 

Among  his  separate  works  are  his  “  Manual  of  Organic 
Chemistry,”  in  three  volumes,  (1854 — 1878) ;  volumes  iii. 
to  v.  of  Graham  Otto’s  “  Manual  of  Chemistry,”;  a  “Short 
Text-book  of  Inorganic  Chemistry  (Brunswick,  1877),  of 
which  a  second  edition  appeared  this  year,  and  of  which 
a  good  English  version  has  been  recently  brought  out  by 
Dr.  Humpidge  (Longmans  and  Co.,  1884)  and  a  corres¬ 
ponding  “  Text-book  of  Organic  Chemistry,”  1883.  Nor 
must  we  forget  his  able  satire  “  Aus  der  Molecular  Welt.” 

His  papers  in  the  Journal  /.  Praktische  Chemie  cannot 
be  here  specified,  but  we  may  mention  that  his  recent  re¬ 
searches  on  isatine  are  said  to  promise,  if  not  to  present, 
“  surprising  results,”  and  will  be  prosecuted  by  his  assist¬ 
ants. 

The  greater  part  of  the  faCts  here  given  are  taken  frorm 
an  article  in  the  Chemiker  Zeitung  ( Cotthen ). 


CORRESPONDENCE. 


HEATS  OF  FORMATION  OF  ORGANIC 
COMPOUNDS. 

To  the  Editor  of  the  Chemical  News. 

Sir, — There  appeared  in  the  Chemical  News,  vol.  1., 
p.  15,  a  communication  from  Dr.  Ramsay  on  the  “  Heats 
of  Formation  of  Organic  Compounds  calculated  in¬ 
directly,”  and  in  a  later  number  a  letter  from  Mr.  H.  F. 
Morley  briefly  criticising  the  above  paper. 

As  it  appears  to  me  that,  in  spite  of  Mr.  Morley’s  lucid 
explanation,  many  young  chemists  and  students  might 
still  be  misled  by  Dr.  Ramsay’s  views,  I  have  allowed 
myself  to  write  a  few  words  on  this  important  subject. 

In  the  first  place,  the  numbers  —27,820  and  —  27,8304 
both  of  which  Dr.  Ramsay  calls  the  “  heats  of  formation 
of  CH202  from  its  elements,”  are  not,  as  Mr.  Morley 
pointed  out,  the  heats  of  formation  of  hydric  formiate 
from  its  elements;  and  similarly,  -16,380  and  +63,160 
are  not  the  heats  of  formation  of  hydric  acetate  from  its 
elements.  That  these  numbers  do  not  represent  the 
formation  heats  of  those  compounds  from  their  elements 
is  apparent  on  mere  inspection  of  the  method  in  which  Dr. 
Ramsay  proceeds  in  his  calculations,  a  method  which  he 
teaches  us  to  adopt,  not  in  preference  over  the  ordinary 
way,  but  as  the  only  true  method  of  calculation. 

He  quotes  Berthelot’s  calculation  on  the  heat  of  forma¬ 
tion  of  dipropargyl  for  showing  some  error  in  that  calcu¬ 
lation,  but  for  my  own  part  I  am  not  able  to  find  there 
any  error,  unless,  of  course,  the  experimental  data  are 
inexaCt. 

Now,  for  calculating  the  heat  of  formation  of  an  organic 
compound,  we  need  make  no  assumption  whatever  as  to 
the  states  in  which  carbon  or  hydrogen  may  exist  in  that 
particular  compound.  Let  us,  for  example,  calculate  the 
formation  heat  of  hydric  acetate  from  its  elements. 

We  start  from  an  initial  system  consisting  of  C2 
(amorphous  carbon)  +  H4  +  02,  and  arrive  at  an  identical 
final  system  consisting  of  2C02  +  2H20  (liquid)  by  two 
different  processes. 

(1)  Suppose  we  combine  together  C2,  H4,  and  02  to 
form  hydric  acetate  ;  this  would  evolve  or  absorb  a  quan¬ 
tity  of  heat  which  we  want  to  determine.  Call  this  quan¬ 
tity  x.  Let  us  then  burn  C2H402  into  2C02  and  2H20. 
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This,  which  represents  the  heat  of  combustion  of  hydric 
acetate,  is  found  by  experiment  to  be  210,300. 

(2)  Suppose  we  diredtly  burn  C2  and  HA  into  2C02  and 
2H20.  This  evolves,  accordingto  Julius  Thomsen’s  data, — 
2(C,02)  =  2x96,960=193,920 
2(H2,0)  =2x68,360  =  136,720 


330,640 

Now,  since  starting  from  an  identical  initial  system,  we 
have  arrived  at  an  identical  final  system,  the  quantity  of 
heat  evolved  during  the  first  process  must  be  equal  to 
that  evolved  during  the  second.  That  is — 

*  +  210,300  =  330,640 
whence  *  =120,340 

This  number  then  represents  the  heat  of  formation  of 
C2H402  from  amorphous  carbon,  gaseous  hydrogen,  and 
gaseous  oxygen. 

It  may  be  observed  that  in  this  calculation  we  need  not 
take  into  account  the  heat  of  vaporisation  of  amorphous 
carbon,  because  in  both  of  the  above  processes  we  start 
from  carbon  in  an  equally  solid  state,  so  that  the  same 
fadtor  entering  into  both  sides  of  the  equation  of  course 
cancels  each  other. 

Dr.  Ramsay  seems  to  think  that  the  only  corredt  way  of 
calculating  the  heat  of  formation  of  an  organic  compound 
is  from  “  gaseous  carbon,”  but  I  do  not  see  any  fault  in 
stating  the  heat  of  formation  from  amorphous  carbon  or 
from  diamond,  as  is  indeed  usually  done. 

In  conclusion,  I  may  point  out  that  the  heat  of  vapor¬ 
isation  of  carbon  is  not  exadtly  39,780,  as  Dr.  Ramsay 
states,  even  if  we  assume  that  “the  heat  of  combustion  of 
carbon  supposed  to  be  gaseous  to  form  CO  is  identical 
with  that  evolved  when  CO  burns  to  COz.”  And  for  this 
reason.  When  amorphous  carbon  burns  to  carbonic  acid 
there  is  no  gaseous  condensation,  but  when  carbonic 
oxide  burns  to  carbonic  acid  there  is  a  condensation  from 
3  volumes  to  2,  a  process  which  evolves  heat.  We  must 
take  this  into  account,  and  consider  the  heat  of  combus¬ 
tion  of  carbonic  oxide  imder  constant  volume ,  which  is 
68,370  —  290  =  68,080.  Hence  the  heat  of  formation  of 
carbonic  oxide  from  amorphous  carbon  is  96,960  —  68,080  = 
28,880,  and  the  heat  of  vaporisation  of  amorphous  carbon 
is,  therefore,  68,080-28,880  =  39,200.-1  am,  &c., 

J.  Sakurai, 

Professor  of  Chemistry, 

Odtober  22,  1884.  University  of  Tokio,  Japan. 


THE  ATOMIC  WEIGHT  OF  CERIUM. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Will  you  allow  me  to  state,  in  reply  to  “  Samarium,” 
that  an  answer  to  his  question  will  be  given  in  a  future 
paper. — I  am,  &c., 

Henry  Robinson. 

Hardwicke  Street,  Newnham  Croft, 

Cambridge. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — A  degrees  of  temperature  are  Cent  grade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires des  Stances, del' Academie 
des  Sciences.  Vol.  xcix.,  No.  21,  November  24,  1884. 
Experiments  on  Cocaine  Hydrochlorate.  —  M. 
Vulpian.— -These  experiments  relate  solely  to  the  physio¬ 
logical  action  of  this  compound. 


Certain  Reactions  of  Carbon  Disulphide,  and  on 
its  Solubility  in  Water. — G.  Chancel  andF.  Parmentier. 
—  If  baryta-water  is  added  to  an  aqueous  solution  of  car¬ 
bon  disulphide  the  readtion  at  ordinary  temperatures  is 
scarcely  appreciable.  If  heat  is  applied  there  is  quickly 
formed  a  plentiful  white  precipitate  of  barium  carbonate, 
whilst  the  supernatant  liquid  takes  a  fine  yellow  colour. 
In  time  the  whole  of  the  carbon  present  passes  into  the 
state  of  carbonic  acid.  This  reaction  is  so  definite  that 
the  authors  found  upon  it  a  process  for  the  quantitative 
determination  of  small  quantities  of  carbon  disulphide. 
The  proportion  of  this  compound  dissolved  in  water  sinks 
from  2  grms.  per  litre  at  3 ’4°  to  U05  at  41  -o°,  and  becomes 
null  at  the  boiling-point  of  carbon  disulphide.  These  ex¬ 
periments  lead  to  the  remarkable  result  that  a  solution  of 
carbon  disulphide  in  water  behaves  in  a  manner  analo¬ 
gous  to  the  solutions  of  gases  which  have  no  adtion  on 
water. 

The  Adtion  of  Heat  on  Batteries,  and  on  the  Law 
of  Kopp  and  Woestyne. — G.  Lippmann. — The  author 
establishes  by  a  mathematical  investigation  that  the  battery 
elements  which  have  a  constant  electromotive  force  are 
those  which  conform  to  the  law  of  Kopp  and  Woestyne. 

Dynamo-eledtric  Machines :  Experimental  Con¬ 
firmation  of  the  two  Reactions  during  Motion  on 
the  Effective  Values  of  the  Internal  Resistance  and 
of  the  Inducing  Magnetism. — G.  Cabanellas. — Not 
capable  of  useful  abstraction. 

ACtion  of  Water  upon  Double  Salts. — F.  M.  Raoult. 
— The  double  salts  which  the  author  has  studied  are  those 
containing  more  than  one  molecule  of  acid,  and  which 
may  be  regarded  as  formed  by  union  of  two  simple  salts 
of  the  same  kind.  He  concludes  that  according  as  the 
lowering  of  the  congelation-point  of  a  double  salt  dissolved 
in  water  is  equal  or  inferior  to  the  sum  of  the  partial 
lowerings  of  its  simple  constituent  salts,  we  may  decide 
whether  the  double  salt  is  or  is  not  entirely  split  up  into 
its  two  components. 

Composition  of  the  Gaseous  Products  of  the 
Combustion  of  Pyrites. — M.  Scheurer-Kestner, — The 
deficiency  of  oxygen  in  the  gases  escaping  represents  the 
quantity  of  that  gas  which  has  been  consumed  by  the  sul¬ 
phurous  acid  in  its  conversion  into  sulphuric  acid.  In 
fifteen  determinations  the  author  has  found  sulphuric  an¬ 
hydride  absent  in  two  cases  only.  The  remaining  thirteen 
gave  results  varying  from  o‘i  to  8’5  per  cent. 

Development  in  France  of  the  Nematodes  of  the 
Beet-root  during  the  Season  1884. — M.Aime  Girard. — 
The  beets  huve  been  attacked  by  a  parasite,  Heteredora 
schachtii. 

The  Formation  of  Vegetable  Acids  in  Combina¬ 
tion  with  Potassaand  Lime,  of  Nitrogenous  Matters, 
and  Potassium  Nitrate  in  the  Vegetation  of  Saccha¬ 
rine  Plants. — H.  Leplay. — Soluble  potassium  and  calcium 
salts  of  the  vegetable  acids  are  distributed  in  all  parts  of  the 
plant.  There  is  a  partial  fixation  of  lime  in  insoluble 
combinations  in  the  tissues,  and  an  accumulation  of  the 
potassium  salts  of  vegetable  acids  in  the  leaves. 


Cosmos  les  Mondes. 

No.  10,  November  15,  1884. 

•  A  Congress  of  scientific  societies  is  to  be  held  at  the 
Sorbonne  during  the  year  next  ensuing.  Among  the  phy¬ 
sical  questions  to  be  discussed  we  find  : — “  Researches  on 
the  Presence  of  Watery  Vapour  in  the  Air  by  Astrono¬ 
mical  and  Spedtroscopic  Observations,”  and  “  What  is  the 
Utility  of  Magnetic  and  Eledtric  Observations  with  refer¬ 
ence  to  Weather-Predidtion  ?” 

A  Forerunner  of  Pasteur. — Athanasius  Kircher,  in  a 
work  published  in  Rome  in  1658,  and  entitled  “  Scrutinum 
Physico-medicum  Contagiosae  Luis  quae  Pestis  dicitur,” 
ascribes  the  Plague  to  the  adtion  of  minnle  germs,  or 
“  animalcules.” 


Chemical  News,) 

Dec.  12, 1884.  J 

No.  11,  November  22,  1884. 

Calculation  of  the  Electromotive  Force  of  Batteries. 
— Dr.  Tommasi. — The  figure  for  a  Daniell’s  element 
obtained  by  means  of  electro-chemical  equivalents  is  too 
great  by  7-5  per  cent,  whilst  that  given  by  the  method  of 
thermic  constants  only  exceeds  the  experimental  result  by 
0*46  per  -cent. 

No.  12,  November  29,  1884. 

This  issue  contains  no  chemical  matter,  except  such  as 
has  been  taken  from  other  journals. 


Moniteuv  Scientifique,  Quesneville. 

Vol.  xiv.,  December,  1884. 

On  the  Bark  of  Remijia  purdieana  and  its  Alka¬ 
loids. — 0.  Hesse. 

On  Quinine  and  Homoquinine.— O.  Hesse. — These 
two  papers  are  taken  from  Liebig's  Annalen. 

Review  of  Foreign  Chemical  Researches. — G.  de 
Bechi. — This  consists  of  a  series  of  extradts  from  the 
Berichte  der  Deutschen  Client.  Gesellschaft,  comprising 
notes  on  a  new  method  of  forming  anhydrides,  by  B. 
Lackowitz ;  on  a  new  process  for  preparing  nitriles,  by 
G.  Kruss;  on  the  trimethylenic  derivatives,  by  W.  H. 
Perkin ;  the  replacement  of  amidogen  by  chlorine  in 
aromatic  compounds,  by  T.  Sandmeyer ;  the  adtion  of 
bromine  aqua-regia  upon  organic  compounds,  by  Brunner 
and  Kraemer ;  the  adtion  of  copper  upon  the  chloro- 
derivatives  of  toluene  in  the  chain,  by  M.  Onufrowicz  ; 
on  certain  derivatives  of  ortho-amido-aceto-phenone,  by 
A.  Baeyer;  on  amido-aceto-phenone  and  its  homologues, 
by  P.  Klingel ;  on  thiophthalic  anhydride,  by  Graebe  and 
Zschokke  ;  on  the  presence  of  diphenyl  in  the  oil  of  coal- 
tar,  by  K.  E.  Schulze  ;  on  a -  and  /3-methyl-naphthaline, 
by  K.  E.  Schulze;  the  adtion  of  bibasic  organic  acids 
upon  hydrazo-benzene,  by  E.  Bandrowski  ;  on  dinitro-/3- 
naphthol,  by  Graebe  and' Drews  ;  on  /3-ethyl-naphthaline, 
by  O.  Brunei;  on  certain  derivatives  of  naphthaline, 
by  R.  Flessa  ;  on  some  derivatives  of  the  naphthoic  acid, 
by  A.  G.  Eckstrand ;  the  preparation  of  chlorine  deriva¬ 
tives  of  anthracene  and  anthraquinone  from  tetra-chloro- 
phthalic  acid,  by  G.  Kircher  ;  on  Laubenheimer’s  readtion, 
by  E.  Odernheimer ;  on  the  condensation-produdts  of 
thiophene  with  the  aldehyds,  methylal,  and  benzyl  ic 
alcohol. 

Means  Employed  to  render  Photographic  Surfaces 
more  Sensitive  forthe  Green,  Yellow,  and  Red  Rays. 
— H.  W.  Vogel. — In  this  memoir,  which  is  taken  from 
the.  Berichte  der  Deutsch.Chem.  Gesell. ,|the  author  speaks 
of  the  substances  which,  when  added  to  silver  bromide, 
render  it  sensitive  to  all  rays.  He  finds  that  one  and  the 
same  colouring  matter  adts  in  very  different  manners  upon 
different  surfaces.  Paris  violet  used  with  dry  silver 
bromide  collodion  is  as  sensitive  forthe  orange  rays  as  for 
the  blue,  whilst  with  gelatino-bromide  the  sensitiveness 
for  the  orange  rays  is  scarcely  i-5oth  of  that  for  the  blue 
rays.  Moist  collodion  is  still  less  favourable.  Eosine. 
behaves  in  an  opposite  manner  ;  if  a  solution  containing 
i-400th  of  this  colour  is  added  to  gelatino-bromide  in  the 
proportion  of  2  per  cent,  the  yellow  oi  the  spedtrum  has 
one-third  of  the  sensibility  of  the  blue.  With  dry  collodion 
the  yellow  and  the  blue  are  equally  sensitive  to  light,  and 
moist  collodion  containing  eosine  is  8  to  10  times  more 
sensitive  for  the  yellow  than  for  the  blue. 

Industrial  Review  and  Patents.— A  summary  of 
English  and  German  chemical  patents  along  with  a  few 
technological  notes. 

Industrial  Society  of  Mulhouse. — Meeting  of  October 
8th,  1884. — M.  Goppelsroder  sent  in  two  memoirs  on  the 
formation  of  oxy-cellulose  and  on  that  of  persulpho-cy- 
anogen  by  the  eledtrolytic  process.  In  the  former  paper 
he  shows  that  if  cotton  is  soaked  in  a  solution  of  potassium 
or  sodium  nitrate,  chloride,  or  chlorate,  whether  acid, 
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neutral,  or  alkaline,  placed  upon  8  or  16  folds  of  moist 
tissue  resting  on  a  sheet  of  platinum  which  serves  as  the 
negative  electrode,  whilst  there  is  placed  above  another 
sheet  of  platinum  forming  the  possitive  electrode,  and  the 
current  is  passed,  the  cloth  is  converted  into  oxy-cellulose 
in  the  parts  touched  by  the  positive  eledtrode.  In  dis¬ 
charging  Turkey  reds  or  vat  blues  by  the  eledtrolytic  process 
the  cloth  is  weakened  in  the  discharged  parts  by  the  forma- 
ti«n  of  oxycellulose.  In  the  second  memoir  the  author  de- 
cribes  the  formation  of  persulpho-cyanogen  by  the  eledtro- 
lysis  of  a  boiling  solution  of  potassium  sulpho-cyanide 
He  shows  that  this  body  may  be  simultaneously  formed 
and  fixed  electrolytically  upon  cloth,  either  white,  or 
dyed  a  Turkey-red  or  a  vat  blue. 

A.  Scheurer  described  the  power  of  the  alkaline  hypo- 
bromates  of  discharging  indigo  blues.  Upon  this  colour¬ 
ing  matter  they  act  much  more  energetically  than  the 
corresponding  hypo-chlorates.  With  certain  other  colours 
e.g.  that  of  raw  cotton,  this  is  not  the  case. 

Certain  Reactions  of  Silver  Cyanide. — C.  L.  Bloxam. 
— From  the  Chemical  News. 

Detection  and  Determination  of  Picric  Acid. — G. 
Christel. — From  the  Chemical  News  and  the  Zeitscli. 
fur  Anal.  Chemie. 

The  Pungent  Principles  of  Plants. — Dr.  Thresh. — 

From  the  Pharmaceutical  Journal. 

Ledtures  on  Fermentation.— Professor  W.N.  Hartley. 
— From  the  Journal  of  the  Society  of  Arts. 


Bulletin  de  la  Societe  Chimique  de  Pans. 

Vol.  xlii. ,  No.  8. 

This  issue  contains  no  original  memoirs. 

Nos.  9  and  10. 

Apparatus  for  the  Rapid  Determination  of  Oxygen¬ 
ated  Water. — M.  Martiknon. — The  author’s  method 
cannot  be  described  inteiligibly  without  the  accompanying 
figures. 


Justus  Liebig's  Annalen  dev  Chemie, 

Vol.  225,  Part  2. 

On  the  Carbon  Acids  of  Synthetic  Pyridic  Bases. 
— R.  Michael. — The  author  considers  that  the  natural 
alkaloids  may  be  regarded  as  complicated  pyridine-deriva¬ 
tives.  In  this  paper  he  examines  collidine-dicarbon- 
etheric  acid  with  its  salts,  collidine-dicarbon  ether  hydro¬ 
chloric  acid,  collidine-monocarbonic  ether,  collidine-mono- 
carbonic  acid,  collidine  carbon  hydrochloric  acid,  the 
oxidation-produdts  of  collidine-monocarbonic  acid,  such  as 
lutidine-dicarbonic  acid  and  its  salts,  picoline-tricarbonic 
acid,  and  pyridine-tetracarbonic  acid. 

Communications  from  the  Principal  Chemical 
Laboratory  of  the  University  of  Tubingen. — These 
consist  of  an  inaugural  dissertation  by  R.  Brix  on  the 
exchange  of  the  halogens  between  organic  and  inorganic 
compounds,  a  paper  on  the  same  subjedt  by  B.  Kohnlein, 
and  a  memoir  on  inorganic  chlorides  as  transferrers  of 
chlorine  by  A.  G.  Page. 

Bark  of  Remijia  Purdieana  and  its  Alkaloids. 
— O.  Hesse. — As  the  alkaloids  present  in  this  bark  the 
author  enumerates  and  describes  cinchonine  ;  cinchon- 
amine  with  its  salts,  its  behaviour  with  acetic  anhydride, 
with  nitric  acid,  with  methyl-iodide  and  with  ethyl-iodide; 
concusconine,  its  salts,  its  behaviour  with  methyl-iodide 
and  the  two  series  of  derivatives  thus  obtained  ;  chairamine 
and  its  salts ;  conchairamine,  its  salts  and  its  behaviour 
with  methyl-iodide  ;  chairamidine  and  conchairamidine. 

Physico-Chemical  Notes, — Eilhard  Wiedemann. — A 
reply  to  the  criticisms  of  Schiff  on  the  author’s  method  of 
determining  the  change  of  volume  in  bodies  during  fusion  . 
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MEETINGS  FOR  THE  WEEK 


Chemical  News, 
Dec.  12,  1884. 


Established  1879. 


Saturday,  13th. — Physical,  3.  “  On  the  Effedt  of  an  Eledtrical  Cur¬ 
rent  on  the  Thinning- of  a  Liquid  Film,”  by  Prof. 
A.  W.  Reinold,  F.R.S.,  and  Prof.  A.  W.  Rucker, 
F.R.S.  “On  a  Theory  of  the  Molecular  Archi- 
tedture  of  Solids,  illustrated  by  a  Wire  Vibrating 
Torsionally,”  by  Herbert  Tomlinson. 

Monday,  Dec.  15th.— Medical,  8.30. 

-  Society  of  Arts,  8,  (Cantor  Ledtures.)  “  The 

Use  of  Coal-Gas,”  by  Harold  B.  Dixon,  M.A. 

-  London  Institution,  5. 

Tuesday,  16th. — Institution  of  Civil  Engineers,  8. 

-  Pathological,  8.30. 

Wednesday,  17th.— Society  of  Arts.  8.  “The  Present  and 
Prospedtive  Sources  of  the  Timber  Supplies  of 
Great  Britain,”  by  P.  L.  Simmonds. 

- -  Geological,  8. 

Thursday,  18th,— Royal,  4.30. 

-  Chemical,  8.  Ballot  for  the  Eledtion  of  Fellows. 

-  Philosophical  Club,  6.30. 


M  ANCHESTER  CORPORATION  GAS-WORKS. 


MANAGER. 


'T'he  Gas  Committee  are  prepared  to  receive 

-1  _  applications  for  the  Appointment  of  a  Manager  for  their  New 

Station  at  Bradford  Road,  at  a  Salary  of  £500  per  annum.  Prefer¬ 
ence  wil)_  be  given  to  a  gentleman  possessing  a  pradtical  knowledge  of 
the  working  of  Regenerative  Furnaces. 

The  successful  candidate  will  be  required  to  devote  the  whole  of  his 
time  to  the  duties  of  his  office. 

Applications,  stating  age  and  experience,  and  enclosing  copies  of 
recent  testimonials,  to  be  forwarded  tothe  office  of  the  Superintendent 
of  the  Gas  Department,  on  or  before  12  o’clock  noon  on  Monday,  the 
22nd  December  instant,  addressed  to  the  Chairman  of  the  Gas 
Committee,  and  endorsed  “  Application  for  Appointment  of  Station 
Manager.” 

Canvassing  will  disqua'ify. 

By  Order, 

Town  Hall,  Manchester,  JOS-  HERON, 

3rd  December,  1884.  Town’derk. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufadturers  01  every  description  ot  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power, for  Irrigating,  Draining,  Mining,  Rolling  Mills 

or  Water  Works  purposes,  and  Manufadturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-sal 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 
Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleac'ning-Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian, and  Spanish  Oresof  Im¬ 
proved  Construdtion. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 
Vitriol  Refining. 

Steam  Superheaters  improved  orOil  Tar  and  Resin  Refining. 
Steam  Sulphui  Melter.  “ 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  Madtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causliciser,  Improved  Revolving  Copper  Calcining  Furnaces. 

Lists  sent  on  Application . 

Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


BAILEY’S  HYDRAULIC  MOTORS. 


Silver  Medal,  Manchester,  1879;  Blackburn,  1881. 


WHAT  THEY  ARE  DOING:— 

The  Water  Motor- blows  Blacksmiths’  Fires  at  Penmaenmawr. 

The  2-horse  Water  Motor  daily  works  Waggons  up  an  incline  at 
Edge  Hill  Collieries,  Bolton,  with  success. 

The  Brighton  Guardian  is  regularly  printed  by  these  Motors,  giving 
the  highest  satisfadtion. 

The  Lifts  are  in  Hotels  and  Warehouses  of  Manchester,  Dublin 
Liverpool,  Lancaster,  &c. 

The  “  Tbirlemere  ”  drives  a  Grindstone  at  Bristol. 

The  4-horse  Water-Motor  is  at  work  Cutting  Timber,  by  circular 
saw,  5  inches  thick. 

A  20-horse  Water  Motor,  pumping  for  H.  Vivian,  Esq.,  M.P. 

A  12-horse  Water  Motor,  pumping  at  the  Mine  of  G.  N.  Newdegate 
Esq.,  M.P.  b  1 

TESTIMOUIALS. 

June  22,  1881— From  H.  H.  Vivian,  Esq.,  M.P.—1 “  I  have  just  heard 
that  the  Water  Motor  sent  out  last  year  is  doing  well.” 

Lord  Salisbury’s  Clerk  of  Works  writes:— “I  am  much  pleased 
with  the  Water  Motor,  for  it  is  most  compadt  and  useful.” 

From  Messrs.  Seed  Brothers,  Leather  Merchants,  Halifax:— “  The 
Water  Motor  is  doing  its  work  well  and  quietly,  and  bids  fair  to 
answer  our  highest  expedtations.” 

From  Lever.  Edge  Coal  Company,  Bolton  “  The  Water  Engine 
you  have  supplied  does  its  work  well.” 


Prices  and  full  particulars  on  application  to — 

W  -H-  &  Co.,  Albion  Works,  Salford,  Manchester. 

Hydraulic  Engineers,  Pump  Makers,  Gauge  Makers,  also  Makers 
of  all  kinds  of  High-clars  Steam  Fittings;  Brass  Founders  to  Her 
Majesty  s  Government  Departments,  Woolwich  Arsenal, 
_ Indian  State  Railways,  Trinity  Board,  &c. 

^77T~davey 

{Printer  of  The  Chemical  News). 


Estimates  forwarded  for  all  descriptions  of 

Sritntifir,  fMfcniral,  auk  irnral  fonting. 

BOY  COURT,  LUDGAT2  HILL,  LONDON,  E,C. 


8T  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

L  ANT  C  ASTIIBE 

BICHROMATE 
0F  SQDA- 

Potter  and  Higgin’s  Patent 

A  complete  substitute  for  Bichro¬ 
mate  of  Potash  in  Dyeing, 
Calico  Printing,  Colour  Making, 
and  all  other  manufactures 
where  Chromic  Acid  is  a  neces¬ 
sary  element. 

It  contains  as  much  Chromic  Acid  as 
Bichromate  of  Potash. 

It  is  cheaper  than  Bichromate  of  Potash. 

It  is  more  soluble  than  Bichromate  of 
Potash. 

it  is  of  uniform  strength  and  purity. 


SOLE  MAKERS— 

E.  P.  POTTER  &  CO., 

LITTLE  LEVER  ,  NEAR  BOLTON. 
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THE  ABSORPTION-SPECTRA  OF  THE 
ALKALOIDS.* 

By  W.  N.  HARTLEY.  F.R.S., 

Professor  of  Chemistry,  Royal  College  of  Science,  Dublin. 


While  studying  the  molecular  constitution  of  various 
organic  substances  by  means  of  their  aftion  on  the  ultra¬ 
violet  rays  in  the  manner  described  in  the  Philosophical 
Transactions ,  vol.  170,  1879,  it  was  considered  of  impor¬ 
tance  to  ascertain  whether  absolute  physical  measure¬ 
ments  could  not  be  substituted  for  the  uncertain  chemical 
readtions  and  variable  physiological  tests  at  present 
employed  a.s  a  means  of  detecting  the  alkaloids  in  medico- 
legal  examinations.  About  forty  alkaloids  and  derivatives 
therefrom  have  been  examined,  authentic  specimens 
having  been  procured  from  the  chemists  by  whom  they 
were  prepared.  Solutions  were  carefully  made  of  the  same 
strength  in  most  cases,  only  diadtinic  solvents,  most 
generally  alcohol,  being  employed.  The  cells  with  quartz 
sides  for  holding  the  solutions  were  of  various  thicknesses, 
ranging  from  1  m.m.  to  20  m.m.  The  eledtrodes  employed 
to  give  a  well-defined  spedrum  consisted,  one  of  an  alloy 
of  tin  with  20  per  cent  cadmium,  the  other  of  lead  with 
cadmium  in  the  same  proportion.  Spedtra  are  thus  ob¬ 
tained  with  lines  of  the  same  intensity,  numerous  and 
evenly  distributed  throughout  a  spedrum  extending  from 
wave-length  4414-5  to  2145*8.  The  prominent  lines  of 
cadmium  are  distinguished  by  their  extension  across  the 
spedtpum  from  pole  to  pole,  while  those  of  lead  are  on 
one  side  only  and  those  of  tin  on  the  other.  As  a  weaker 
continuous  spedlrum  fills  the  intervals  between  the  lines, 
there  is  no  difficulty  in  obtaining  accurate  measurements. 
To  secure  well-defined  spedlra  the  photographs  were  taken 
with  the  solutions  placed  in  front  of  the  slit  upon  which 
the  rays  from  the  sparks  were  concentrated  by  a  quartz 
lens  of  2  inches  diameter  and  3  inches  focal  length.  The 
spedtra  were  measured  by  means  of  an  ivory  scale  applied 
to  the  surface  of  the  photographs;  this  had  bevelled  edges 
and  was  divided  thereon  into  hundredths  of  an  inch.  The 
linear  measurements  are  termed  scale  numbers  and  are 
arbitrary,  but  they  were  reduced  to  wave-lengths  by  the 
use  of  an  interpolation  curve.  The  oscillation  frequencies 
were  also  read  off  on  a  second  curve,  whenever  it  was  con¬ 
sidered  desirable  to  record  them.  The  wave  lengths  were 
taken  from  those  published  in  the  Philosophical  Trans¬ 
actions ,  p.  63,  1884,  but  f°r  use  in  recording  these  measure¬ 
ments  the  fradtions  of  a  tenth-meter  were  disregarded. 
The  total  number  of  lines  employed,  including  two  or 
three  air  lines,  was  seventy. 

The  absorption  curves  which  have  been  drawn  differ 
from  those  figured  in  my  previous  communications,  owing 
to  the  use  of  wave-length  numbers,  and  the  curves  being 
made  continuous,  and  so  avoiding  the  necessity  for 
shading ;  but  very  careful  descriptions  of  the  spedtra  are 
furnished  in  addition,  so  that  no  detail  may  be  omitted. 
Nearly  all  the  samples  of  alkaloids  examined  were  obtained 
from  Messrs.  T.  and  H.  Smith  and  Co.,  of  Edinburgh, 
Mr.  David  Howard,  of  the  firm  of  Howard  and  Sons,  of 
Stratford,  and  Dr.  C.  R.  A.  Wright,  F.R.S.  The  bodies 
may  be  divided  into  two  groups,  those  which  exhibit 
spedtra  with  absorption-bands  and  those  with  continuous 
spedtra. 


*  Abstract  of  a  Paper  read  before  the  Royal  Society,  Dec,  ij,  1884. 


Alkaloids  and  Derivatives  exhibiting  Absorption-bands  in 
their  Spectra. 

Aconitine 


Pseudaconitine 

Japaconitine 

Morphine 

Narcotine 

Codeine 

Thebaine 

Papaverine 

Oxynarcotine 

Apomorphine  hydrochloride 
Cotarnine  hydrobromide 


Tetracetyl  morphine 
Diacetyl  codeine 
Quinine 

Quinine  sulphate 

Cinchonine  sulphate 

Quinidine  sulphate 

Cinchonidine  sulphate 

Veratrine 

Piperine 

Brucine 

Strychnine 


Alkaloids  yielding  Continuous  Spectra. 

Narceine  Hyoscyamine 

Aconitine  (foreign)  Digitaline 

Cevadine  Picrotoxine 

Atropine  Nicotine 

Solanine  Caffeine 

th  Jfbllowing  *-nS  t0  be  dmWn  fr°m  thiS  investiSati°n  are 

1.  The  absorption-spedtra  offer  a  ready  and  valuable 
means  of  ascertaining  the  purity  of  preparations  of  the 
alkaloids,  and  pradtically  of  establishing  their  identity 

The  quantity  of  some  of  the  alkaloids  present  in  a 
solution  may  be  estimated  by  means  of  the  absorption- 
curves.  ^ 

•  different  charadter  of  the  various  specimens  known 
as  aconitines  may  be  recognised  :  thus  the  comparatively 
harmless  base  may  be  distinguished  from  those  of  great 
physiological  adbvity  by  its  transmission  of  a  continuous 
spedlrum,  while  the  three  specimens  of  physiologically 
adtive  aconitines  are  distinguished  from  one  another  by 
their  charadleristic  absorption  curves. 

That  the  three  adtive  aconitine  bases  are  substances 
each  with  a  different  chemical  constitution,  is  a  conclu¬ 
sion  confirmed  by  optical  examination. 

•  Purity  °f  fiuinine  and  absence  of  any  admixture  of 
cinchonine  can  be  readily  determined  by  reason  of  the 
latter  substance  being  much  less  diadtinic  than  the  former  • 
but  for  the  same  reason  quinine  cannot  be  estimated  in 
presence  of  cinchonine.  Drugs  of  such  potency  as  acon¬ 
itine,  morphine,  quinine,  strychnine,  &c.,  which  ought  to 
be  prescribed  only  when  of  absolute  purity,  should  have 
their  exadl  nature  and  degree  of  purity  guaranteed  by  an 
examination  of  their  absorption-spedtra. 

2.  In  comparing  the  spedtra  of  substances  of  similar 

constitution  it  is  observed  that  such  as  are  derived  from 
bases  by  the  substitution  of  an  alkyl  radical  for  hydroxvl 
the  curve  is  not  altered  in  charadter,  but  may  vary  in 
length  when  equal  weights  are  examined.  This  is  ex¬ 
plained  by  the  absorption-band  being  dependent  upon  the 
compadtness  of  strudture  of  the  carbon  and  nitrogen 
nucleus  of  the  molecule,  and  because  equal  weights  are 
not  molecular  weights.  Examples  are  afforded  by  mor¬ 
phine  and  codeine  (methyl-morphine),  diacetyl-codeine 
and  tetracetyl-morphine.  ’ 

3.  Bases  which  contain  oxidised  radicals,  as  hydroxyl 
carboxyl,  or  methoxyl,  diminishin  diadtinic  quality  in  pro¬ 
portion  to  the  amount  of  oxygen  they  contain.  Examples 
are  papaverine,  narceine,  narcotine,  and  oxynarcotine 
The  apo-derivatives  are  less  diadtinic  than  the  parent 
bases  in  a  degree  which  indicates  that  the  molecular 
weights  have  been  nearly  doubled.  Examples  are  apo- 
morphia  and  pseud-aconitine. 

4.  Bodies  with  the  pyridine  and  quinoline  nucleus 
exhibit  absorption-bands  extending  between  wave-lengths 
350  and  280,  those  with  a  benzene  nucleus  generally  irom 
290  to  260,  or  rays  even  more  refrangible ;  while  the  aco¬ 
nitines  and  opium  bases,  likewise  strychnine  give  evi¬ 
dence  of  a  benzene  nucleus,  the  cinchona  bases,  with 
piperine  and  brucine,  appear  to  contain  a  nucleus  of 
pyridine  or  quinoline. 
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CHEMICAL  PHENOMENA.  OF  THE 
RESPIRATION  OF  PLANTS. 

(Second  Note  ) 

By  Dr.  T.  L.  PHIPSON,  F.C.S.,  &c. 

In  two  previous  communications  to  this  journal  I  have 
studied  the  production  of  oxygen  gas  by  unicellular  algcB, 
and  in  the  latter,  which  appeared  a  short  time  ago 
(Chemical  News,  vol.  1.,  p.  37),  the  influence  of  tempera¬ 
ture  was  merely  referred  to  in  a  note,  as  I  intended  to 
treat  of  it  more  particularly  in  the  present  communication. 

It  is  generally  supposed  that  it  is  sufficient  to  expose 
the  green  parts  of  a  plant  to  light  to  cause  it  to  breathe, 
and  that  the  so-called  actinic  rays  which  cause  the  com¬ 
bination  of  hydrogen  and  chlorine,  and  adt  upon  the 
photographic  plate,  are  the  chief  agents  which  bring 
about  the  evolution  of  oxygen  gas  by  plant  cells.  I  have 
found  that  temperature  is  also  a  most  important  agent, 
and  that  without  a  certain  degree  of  heat  no  evolution  of 
gas  takes  place. 

It  was  Cloez  and  Gratiolet,  however,  who  first  drew 
attention  to  the  fadt  that  some  water  weeds  only  gave  off 
oxygen  gas  when  the  thermometer  stood  at  a  certain 
height,  but  these  observers  did  not  compare  the  intensity 
of  light  on  days  of  different  temperatures  as  I  have  done. 

On  a  day  in  November  when  the  temperature  was 
38°  F.,  the  intensity  of  the  daylight,  measured  photo¬ 
metrically,  was  about  equal  to  what  it  was  on  a  day  of 
the  previous  September  when  the  thermometer  stood  at 
70°  F. ;  yet  on  the  first-named  day  the  evolution  of  oxy¬ 
gen  was  nil,  and  on  the  latter  very  abundant.  On  the 
14th  January,  the  temperature  outside  my  window  being 
450  F.,  little  or  no  gas  was  evolved,  in  spite  of  the  bright 
sunshine  ;  but  when  the  flask  containing  the  plants  was 
removed  to  the  inside,  where  the  thermometer  stood  at 
590  F.,  some  evolution  of  gas  was  apparent  in  about  an 
hour. 

I  find  that  from  6o°  to  go0  F.  the  respiration  of  uni¬ 
cellular  algae  is  extremely  adtive  in  sunlight,  and  it  appears 
evident  that  this  process  is  intimately  connedted  with  the 
circulation. 

The  circulation  in  plants,  as  in  animals,  is  much  de¬ 
pendent  upon  temperature.  A  leaf  of  Anacharis  alsinas- 
trum,  in  which  circulation  is  adtive,  when  pulled  from  the 
stalk  exhibits  a  very  feeble  movement ;  the  shock  has  the 
effedt  of  checking,  or  altogether  arresting,  the  movement 
of  the  green  granules.  But  when  I  watm  the  glass  slide 
to  about  8o°  or  85°  F.,  the  circulation  becomes  as  adtive 
as  before. 

It  appears,  therefore,  that  in  plants,  as  in  animals,  the 
fundtion  of  respiration  is  closely  connedted  with  circulation, 
and  that  temperature  has  quite  as  much  to  do  with  it 
as  light.* 

It  was  shown  in  my  former  note  on  this  subjedtthat  the 
presence  of  carbonic  acid  alone  was  not  sufficient  to  pro¬ 
duce  the  evolution  of  oxygen  gas  by  plants  exposed  to  sun¬ 
light  ;  that  something  else  was  required  in  the  water  in 
which  they  vegetate  ;  for  water  which  has  been  boiled  for 
five  minutes,  then  cooled  and  supplied  with  the  requisite 
quantity  of  carbonic  acid,  gave  no  oxygen.  It  was  pointed 
out  that  peroxide  of  hydrogen  was  the  substance  destroyed 
by  boiling  the  water ;  and  I  hope  soon  to  be  able  to  pub¬ 
lish  some  further  observations  on  this  important  point. 

In  the  meantime  I  wish  to  add  a  few  words  with  regard 
to  the  supposed  production  of  oxygen  gas  by  infusoria,  by 
the  Chlamidomonas  pulvisculus,  Euglena  viridis,  &c., 
alluded  to  in  the  writings  of  Ch.  Morren  and  of  Justus 
von  Liebig. 

I  have  often  observed  that  towards  the  end  of  May 
stagnant  waters  may  be  seen  covered  with  a  thin  dark 


*  It  thus  becomes  evident  that  in  making  actinometric  observations 
the  apparatus  used  must  account  for  temperature  as  well  as  for  light 
(and  probably  for  moisture)  if  the  observations  are  to  yield  perfebtly 
accurate  results. 


green  film  of  oleaginous  aspedt,  from  which  oxygen  gas  is 
given  off  most  abundantly.  On  examining  the  composi¬ 
tion  of  this  film  I  find  that  it  is  formed,  not  of  infusoria, 
but  of  zoospores  in  rapid  motion.  The  motion  continues 
for  a  few  hours,  after  which  the  spores  become  fixed,  and 
germination  proceeds.  There  are  certainly  some  minute 
infusoria  also  carried  up  to  the  surface  of  the  water  with 
these  zoospores  of  the  algae,  but  they  are  easily  distin¬ 
guished  by  their  sarcode  and  by  a  notable  difference  in 
their  movements.  The  sarcode  is  seen  to  contradt,  whilst 
the  membrane  of  the  zoospore  does  not ;  the  latter  is  solely 
moved  by  vibratil  cilia,  whilst  the  infusoria  move  by  cilia 
and  by  the  contradtion  of  the  sarcode.  I  am  convinced 
that  it  is  these  zoospores  (in  which  vegetation  is  extremely 
adtive,  and  which  evolve  oxygen  in  abundance)  that  have 
been  mistaken  for  infusoria  in  the  old  observations 
alluded  to,  and  that  we  have  no  evidence  whatever  that 
any  infusoria,  whether  green  or  not,  evolves  oxygen  gas 
in  the  sunlight. 

Another  point  may  be  referred  to  here.  It  has  been 
often  thought  that  the  stomata  of  leaves  are  essentially 
organs  of  respiration ;  but  it  is  evident  that  they  are  by  no 
means  essential ;  for  most  of  my  observations  have  been 
made  with  unicellular  algae,  in  which  these  little  organs 
do  not  exist. 

A  more  important  point  is  connedted  with  the  nature  of 
chlorophyll.  Some  authors  look  upon  chlorophyll  as 
being  intimately  connedted  with  the  evolution  of  oxy¬ 
gen  by  plants  in  daylight.  Several  works  state  that  the 
green  parts  only  of  plants  adt  in  this  way.  But  not  only 
do  the  cells  of  Protococcus  Pluvialis,  which  are  not 
brilliant  green,  but  brownish  or  yellowish,  emit  oxygen 
like  those  of  P.  palustris,  which  have  a  dark  emerald 
colour,  but  a  curious  observation  which  I  have  made 
seems  to  show  that  the  production  of  chlorophyll  depends 
on  the  evolution  of  oxygen,  and  not  the  evolution  of  oxy¬ 
gen  on  the  chlorophyll. 

Wishing  to  neutralise  the  carbonic  acid  in  the  water  in 
which  the  unicellular  algae  grew,  I  added  a  minute  quan¬ 
tity  of  hydrate  of  soda,  and  found  that  in  twenty-four 
hours  the  protococcus  cells  were  bleached — the  soda 
appears  to  have  dissolved  their  chlorophyll — but  were  not 
killed.  After  being  thoroughly  washed  in  three  waters  for 
a  day  each  time  the  plant  was  again  exposed  to  sunlight. 
In  about  four  hours  oxygen  began  to  be  given  off  rather 
abundantly,  and  next  day  green  specks  began  to  be  visible 
everywhere.  It  is  natural  to  conclude  that  chlorophyll  is 
formed  under  the  influence  of  light,  since  we  all  know  that 
plants  placed  in  the  dark  are  more  or  less  bleached;  but 
this  experiment  appears  to  show  that  the  fundtion  of 
respiration  in  plants  is  independent  of  the  chlorophyll ;  in 
other  words,  that  the  chlorophyll  is  formed  by  the  process 
of  respiration. 

It  has  also  been  asserted  by  a  German  chemist  that 
certain  organic  acids  could  replace  carbonic  acid  in  the 
respiration  of  plants.  I  have  found,  with  regard  to  tartaric, 
citric,  and  oxalic  acids,  that  this  is  not  the  case  when 
these  acids  are  introduced  in  place  of  their  equivalent  of 
C02  into  the  water  surrounding  the  unicellular  algae. 

When  these  organic  acids  are  employed  in  exceedingly 
minute  quantity  they  may  set  free  a  little  C02  from  the 
carbonates  naturally  present  in  the  spring-water,  and  so 
give  rise  to  a  minute  quantity  of  oxygen  gas,  which  may 
thus  appear  to  be  derived  from  the  organic  acids.  If,  on 
the  other  hand,  these  organic  acids  are  used  in  larger 
quantity  they  adt  as  antiseptics,  and  put  a  stop  to  the 
fundlions  of  the  plant  altogether. 

I  conclude  from  this  that  the  organic  acids  cannot  re¬ 
place  C02  in  the  process  of  respiration ;  if  they  could  do 
so  it  would  be  impossible  that  plants  could  contain  any 
free  acids. 

As  shown  in  my  first  note,  it  is  probable  that  the  ternary 
compounds  in  the  plant  cell  are  formed  as  the  evolution  of 
oxygen  takes  place.  Hence  the  influence  of  both  light 
and  a  certain  temperature  is  necessary  for  the  produdtion 
of  these  compounds  ;  and  not  only  organic  acids  cannot 
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replace  C02  in  this  process,  but  it  is  evident  they  must  be 
formed  from  this  C02,  also  that  sugar  is  in  its  turn  formed 
from  them.  I  find  that  in  grapes  grown  out  of  doors  the 
production  of  sugar  occurs  first  in  the  periphery,  and 
gradually  extends  inwards  as  autumn  advances,  whilst 
the  organic  acids  disappear.  These  remain  to  the  last  in 
the  pulp  around  the  seeds,  where  they  adt  as  antiseptics, 
until  the  moment  arrives  for  the  seed  to  fall  and  germi¬ 
nate.  At  this  moment  only  is  the  greater  portion  of 
organic  acid  replaced  around  the  seed  by  sugar. 


A  GENERAL  ENUNCIATION  OF  THE  LAWS 
OF  CHEMICAL  EQUILIBRIUM. 

By  H.  Le  CHATELIER. 

Every  system  in  a  state  of  stable  chemical  equilibrium  if 
submitted  to  the  influence  of  an  external  cause  which 
tends  to  modify  either  its  temperature  or  its  condensation, 
whether  in  its  totality  or  only  in  some  of  its  parts,  must  ex¬ 
perience  internal  changes  which,  if  they  are  produced 
alone,  bring  about  a  change  of  temperature  orofcondensa- 
sion  of  a  sign  contrary  to  that  resulting  from  the  external 
cause.  These  modifications  are  generally  progressive  and 
partial.  They  are  sudden  and  complete  when  they  can  be 
produced  without  any  changing  the  individual  condensa¬ 
tion  of  the  different  homogeneous  parts  which  constitute 
the  system  in  equilibrium  whilst  nevertheless  changing 
the  condensation  of  the  entire  system.  They  are  null 
when  their  production  cannot  bring  on  changes  analogous 
to  that  due  to  the  external  cause.  Lastly,  if  these  modifi¬ 
cations  are  possible  they  are  not  necessary.  In  the  cases 
where  they  are  not  produced  and  where  the  system  remains 
unaltered,  the  equilibrium  becomes  unstable,  and  can  then 
only  experience  modifications  tending  to  approximate  it 
to  conditions  of  stability. 

As  examples  the  author  gives  the  following : — 

1.  Heating  the  totality  of  a  system  involves  endothermic 
modifications  such  as  fusion  and  volatilisation  of  all  the 
bodies';  polymerisation  ofC2N,&c. ,;  reversible  dimorphic 
transformations  of  AgCl,  NH40,  N03;  dissociation  of 
C02,  CaO,  C02,  Bi203 ;  reversible  endothermic  combination 
of  CS2  and  very  probably  of  N03  ;  endothermic  solution  of 
most  salts  ;  endothermic  crystallisation  of  such  salts  as 
sodium  sulphate  well  known  to  decrease  in  solubility  with 
the  temperature. 

2.  The  partial  heating  of  a  system  involves  changes  all 
tending  to  cool  the  heated  part,  such  as  the  propagation 
of  heat  by  conduction,  the  production  of  thermo-eleCtric 
currents,  the  changes  of  concentration  by  diffusion,  the 
transfer  of  metals  from  one  point  to  another  of  a  plate 
immersed  in  a  solution  of  one  of  its  salts. 

3.  The  increase  of  condensation  of  the  totality  of  a 
system  kept  at  a  constant  temperature  brings  on  modifica¬ 
tions  which  tend  to  diminish  the  condensation  of  the 
system,  such  as  the  fusion  of  ice,  the  solidification  of 
paraffin,  the  dimorphic  modification  of  Agl,  the  combina¬ 
tion  of  the  dissociated  products  of  C02. 

4.  The  increased  condensation  of  a  part  of  a  system  in¬ 
volves  modifications  tending  to  diminish  the  condensation 
of  the  part  affeCted,  such  as  the  condensation  of  watery 
vapour,  the  combination  of  CaO  +  C02  at  a  red  heat,  the 
diffusion  of  solutions  unequally  concentrated,  the  transfer 
of  metal  on  a  plate  plunged  into  a  solution  of  one  of  its 
salts  of  variable  concentration,  reduction  of  the  melting- 
point  of  an  alloy  or  a  mixture  of  metals  during  its  pro¬ 
gressive  solidification. 

5.  Modifications  of  equilibrium  are  generally  pro¬ 
gressive  :  e.g. ,  in  the  dissociation  of  carbonic  acid,  and 
generally  in  all  systems  whose  elements  are  not  simply 
juxtaposed,  but  some  ofwhich  form  homogeneous  mixtures 
among  themselves. 

6.  Modifications  of  equilibrium  are  total  when  they  may 


be  produced  without  altering  the  condensation  of  each 
of  the  parts  of  the  system,  whilst  still  altering  the  conden¬ 
sation  of  its  totality. 

Such  is  the  condensation  of  watery  vapour,  the  fusion 
of  ice,  the  dimorphic  transformation  of  Agl,  the  dissocia¬ 
tion  of  calcium  carbonate,  of  solid  copper  oxide,  the  solu¬ 
tion  of  salts.  These  sj^stems  on  an  infinitely  small  change 
of  condensation  in  one  of  their  parts  pass  from  one  extreme 
limit  of  their  state  of  equilibrium  to  the  extreme  opposite 
limit. 

7.  The  modifications  of  equilibrium  are  null  when  they 
cannot  produce  an  effeCt  analogous  to  that  due  to  the  ex¬ 
ternal  cause.  Dissociation  is  independent  of  pressure  for 
mixtures  which  combine  without  change  of  volume,  e.g. 
hydriodic  acid.  The  limit  of  equilibria  is  independent  of 
the  temperature  when  their  transformations  do  not  evolve 
heat,  which  is  the  case  with  etherification. 

8.  All  these  modifications  of  equilibria  are  merely 
possible  and  are  not  necessarily  produced  as  is  shown  by 
superfusion,  superheating,  supersaturation,  the  sudden  re¬ 
frigeration  of  dissociated  carbonic  acid.  The  instable 
systems  thus  obtained  can  only  be  modified  so  as  to 
approach  the  conditions  of  stable  equilibrium.  The  trans¬ 
formation  of  these  instable  equilibria  is  generally  effected 
with  a  liberation  of  heat,  in  conformity  with  the  principle 
of  maximum  work,  because,  as  M.  van  t’Hoff  remarks,  the 
ordinary  temperature  differs  little  from  the  absolute  zero, 
for  which  the  stable  equilibrium  corresponds  to  the  libera¬ 
tion  of  the  totality  of  heat  contained  in  bodies. — Comptes 
Rendus. 


THE 

COMPOSITION  AND  METHODS  OF  ANALYSIS 
OF  HUMAN  MILK.* 

By  Prof.  ALBERT  R.  LEEDS,  Ph.D. 

(Continued  from  p.281). 


This  research  affords  no  adequate  data  as  to  the  rate  of 
decrease  beyond  the  age  of  thirty  years.  The  only  com¬ 
plete  analysis  bearing  upon  this  point  is  that  of  the  milk 
of  a  dark-haired,  black-eyed  swarthy  Pole,  of  gross  habit 
and  enormous  breast  development,  who,  at  the  age  of 
thirty-three  years,  had  been  the  mother  of  nine  children. 
Two  ounces  were  drawn  from  the  right  breast  only,  five 
hours  after  previous  nursing.  It  was  low  in  specific 
gravity,  and  yellow  in  colour.  It  contained — 


Albumenoids .  2^24 

Sugar  .  6’2S 

Fat .  2’76 

Solids  not  fat .  8’84 

Ash .  0-35 

Total  solids .  I1'45 


III.  Period  of  Lactation,  &c.— If  we  divide  this  period 
into  four  intervals,  the  first  extending  from  the  beginning 
of  la&ation  to  the  eleventh  day  after;  the  second  from 
the  eleventh  to  the  thirty-first  day;  the  third  from  the 
thirty-first  to  the  ninety-first  day  ;  the  fourth  from  the 
ninety-first  day  to  the  tenth  month  of  ladtation,  we 
shall  note  the  following  changes 

Albumenoids  are  greatest  in  the  first  intervals,  being 
232  per  cent.  In  the  second  they  exceed  the  general 
average,  being  2'og  per  cent.  In  the  third  interval 
they  fall  as  much  below  the  average  as  in  the  first  they 
exceeded  it,  remaining  at  a  low  figure  during  the  rest  of 
ladtation. 

Sugar  is  least  immediately  after  parturition  and  much 
below  the  average,  whilst  it  is  above  and  nearly  constant 
during  the  three  remaining  periods. 

*  Read  by  invitation,  before  the  College  of  Physicians  of  Phila¬ 
delphia,  May  7th,  1884,  and  reprinted  by  permission  from  advance- 
sheets  of  its  Transactions. 
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i  TABLE  III.— MILK  OF  WOMEN  FKOM  15  TO  20  YEARS  OF  AGE.  (First  Lustrum.) 

A  =  No.  of  cases  above  or  below  the  general  average. 

B  =  Averages  for  A. 

C  =  Averages  for  women  from  15  to  20  years  of  age. 

D  =  General  averages  for  all  years. 


I  No.  of 

1  sample. 

Albuminoids. 

Milk 

sugar. 

Fat. 

Solids  not  fat. 

Ask. 

Total  solids. 

Above 

av. 

Below 

av. 

Above 

av. 

1 

Below 

av. 

Ab. 

av. 

Bel. 

av. 

Above 

av. 

Below 

av. 

Above 

av. 

Below 
|  av. 

Above 

av. 

Below 

av. 

7 

3.12 

,,, ... 

6.47 

5.49 

9.91 

0.32 

15.35 

18 

3.95 

7.92 

4.37 

12.09 

0.22 

16.55 

28 

2.23 

7.39 

2.95 

9.83 

0.21 

1  9.  0^ 

35 

2.43 

7.34 

3.13 

9.98 

0.21 

1  3  90 

21 

13.01 

51 

2.42 

6.95 

5.60 

9.56 

0.19 

15.25 

3 

1.96 

7.31 

4.62 

9.45 

... ... 

0.18 

13.96 

1 

1.44 

7.20 

5.58 

. . 

. 

8.81 

0.17 

14.46 

17 

1.49 

7.37 

5.02 

•  •  •  ... 

. 

9.03 

0.17 

14.18 

11 

1.98 

6.99 

3.06 

9.17 

0.20 

12.21 

53 

1.82 

6.83 

4.28 

9.02 

oTi 7 

13.30 

54 

1.50 

7.34 

3  10 

8.92 

0.18 

12.12 

49 

2.00 

. ! 

6.95 

4.64 

9.16 

0.21 

13.74 

A 

VI. 

VI. 

X. 

II. 

VIII 

IV. 

VIII. 

IV. 

VI. 

VI. 

VIII. 

V. 

B 

2.70 

1.69 

7.27 

6.65 

4.95 

3.06 

9.89 

8.94 

0.26 

0.18 

14.60 

12.29 

C 

2.18 

7.17 

4.32 

9.58 

0.22 

13.87 

D 

1.995 

6.936 

4.131 

9.137 

0.201 

13.267 

TABLE  IV.— MILK  OF  WOMEN  FROM  20  TO  25  YEARS  OF  AGE.  (Second  Lustrum.) 

A  =  No.  of  cases  above  or  below  the  general  average. 

B  =  Averages  for  A. 

C  =  Averages  for  women  from  20  to  25  years  of  age. 


6 

Albuminoids 

Milk 

-sugar. 

Fat. 

Solids  not  fat 

Ash. 

Total  solids. 

°.Q. 

0  a 

Above 

Below 

Abov< 

Belov* 

Ab. 

Bel. 

Above 

Below 

Abovf 

Below 

Above 

Below 

w 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

38 

1.82 

6.96 

3.97 

8  97 

0 19 

19  Q»7 

15 

2.18 

6.75 

2.84 

9.06 

0.13 

n  ftft 

16 

0.85 

5.50 

6.10 

6.57 

0.22 

1  9 

29 

1.81 

6.88 

2.80 

8.89 

0.20 

11.70 

30 

2.11 

7.41 

5.04 

9.72 

0.20 

14.69 

40 

1.75 

6.94 

3.68 

8.97 

0.28 

12.52 

64 

2.00 

...... 

. 

6.69 

3.96 

9.01 

0.32 

13.05 

45 

2.33 

7.48 

2.47 

9.97 

0  16 

19  Qfl 

43 

1.50 

7.32 

3.77 

9.00 

0.18 

1^.00 

12.64 

34 

2.19 

7.46 

6.89 

9.90 

0.25 

16.66 

33 

2.24 

•  . .  ... 

6.25 

2.76 

8.84 

0.35 

n  45 

4 

1.73 

7.25 

2.95 

9.19 

0.18 

11  Q£ 

39 

2.33 

5.78 

4.21 

8.32 

0.21 

11. yo 

12.57 

48 

1.93 

6.95 

5.59 

. . 

9.06 

0.18 

14.58 

31 

2.27 

. 

. 

6.75 

5.96 

9.17 

0.15 

15.21 

68 

2.17 

7.44 

4.36 

9.90 

0.29 

14.26 

5 

1.49 

7.23 

2.12 

8.90 

0.18 

11  11 

2 

1.68 

7.53 

3.55 

9.42 

0.21 

1  9.  QA 

12 

1.76 

6.97 

2.44 

8.93 

0.20 

11.40 

25 

2.16 

7.00 

5.84 

9!  38 

0.22 

15.18 

42 

1.97 

7.38 

4.16 

9.60 

0.25 

13.60 

33 

2.24 

. 

. . 

6.25 

2.76 

8.84 

0.35 

n  45 

46 

1.35 

7.24 

4.09 

8.89 

0  30 

13.15 

50 

2.06 

...  ... 

. 

6.39 

4.75 

8.67 

0.22 

13.48 

26 

2.08 

3.28 

19 

. 

. 

. 

. 

. 

. 

. 

0.15 

12.34 

A 

XIII. 

XII. 

XIV. 

X. 

X. 

XV. 

IX. 

XV. 

XIII. 

XII. 

IX. 

XVI. 

B 

2.18  | 

1.64 

7.26 

6.41 

5.40 

3.16 

9.58 

8.80 

0.27 

0.17 

14.52 

12.18 

C 

jL.92 

6.5 

11 

4.05 

9.( 

id 

0.22 

13. 

02 
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TABLE  V.— MILK  OF  WOMEN  FROM  25  TO  30  YEARS  OF  AGE.  (Third  Lustrum.) 

A  =  No.  of  cases  above  or  below  the  general  average. 

B  =  Averages  for  A. 

C  =  Averages  for  women  from  25  to  30  years  of  age. 

D  =  General  averages  for  all  ages. 


© 

Albuminoids. 

Milk- 

sugar. 

Fat. 

Solids  not  faf. 

Asb. 

Total  solids. 

•  p< 

]£g 

Above'  Below 

Above 

Below 

Ab. 

Bel. 

Above 

Below 

Above 

Below 

Above 

Below 

so 

ay. 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

av. 

13 

2.40 

. . 

... ... 

6.45 

6.01 

9.07 

0.22 

15.07 

14 

2.52 

. 

. 

6.44 

4.95 

9.23 

0.27 

14.16 

47 

4.86 

5.40 

3.36 

9.46 

•  •  •  • . . 

. 

0.20 

13.35 

8 

2.15 

6.51 

2.31 

8.94 

0.28 

11.40 

67 

1.96 

7.28 

4.74 

9.54 

0.30 

14.28 

32 

1.53 

5.84 

5.62 

7.21 

0  14 

12  99 

24 

1.94 

7.45 

3.61 

9.56 

0  16 

13  02 

9 

2.05 

7.08 

3.00 

9.26 

0.13 

12  31 

66 

1.11 

7.07 

2.73 

8.40 

0.22 

11.13 

23 

2.10 

6.61 

4.02 

8.91 

0.20 

12.88 

10 

1.45 

7.19 

2.11 

8.81 

0.19 

10  91 

27 

1.98 

7.00 

2.44 

9.19 

0.21 

11.84 

52 

2.15 

••• ••• 

6.76 

6.78 

9.07 

0.16 

15.89 

55 

2.43 

. 

. 

6.57 

4.94 

9.27 

0.27 

14.20 

43 

1.50 

7.32 

3.77 

9.00 

0.18 

12  64 

44 

1.49 

7.31 

4.34 

. 

9.01 

0.21 

13.17 

A 

VIII. 

VIII. 

VIII. 

VIII. 

VII. 

IX. 

VII. 

IX. 

VIII. 

VIII. 

VI. 

X. 

B 

2.58 

1.62 

7.21 

6.32 

5.34 

3-04 

9.36 

8.71 

0.25 

0.17 

14.49 

12.23 

C 

2.10 

6.77 

4.04 

9.00 

0.21 

13. ( 

)8 

D 

1.995 

6.936 

4.131 

9.137 

0.201 

13.267 

Fat,  like  the  albumenoids,  is  much  in  excess  of  the 
general  average  immediately  after  parturition,  being  4^93 
per  cent.  After  the  eleventh  day  it  falls,  being  only 
3-97  per  cent. 

The  saline  constituents  are  nearly  constant  during  all 
stages  of  ladation,  although  slightly  in  excess  during 
the  first  ten  days. 

The  sum  of  solids  not  including  fat  does  not  vary 
greatly.  Its  amount  in  the  first  interval  is  cyi5  per  cent, 
the  general  average  being  9-14. 

Interval  since  Nursing. — Nearly  all  the  samples  were 
drawn  two  hours  after  nursing,  but  certain  ones,  more 
especially  Nos.  18,  32,  33,  39  were  drawn  immediately. 
In  fat,  albumenoids,  salts,  and  total  solids,  they  were 
in  excess  of  the  general  average. 

(To  be  continued). 


ON  NITROGEN  IN  ARTIFICIAL  MANURES. 

’By  J.  OSTERSETZER. 

The  fertilising  property  of  nitrogen  in  manures  varies 
with  the  source  it  has  been  obtained  from.  Some  years 
ago  Peruvian  guano  occupied  the  foremost  position  as  a 
source  of  nitrogen.  Essentially  an  organic  substance, 
more  than  one-half  of  the  nitrogen  contained  in  Peruvian 
guano  appears  in  the  state  of  ammonium  sulphate,  phos¬ 
phate,  and  oxalate,  whilst  the  remainder  presents  itself  in 
the  form  of  guanin,  uric  acid,  &c.  At  the  present  moment 
the  most  important  sources  of  nitrogen,  both  as  to  quality 
and  quantity,  are  sodium  nitrate  of  the  Chili  saltpetre,  and 
ammonium  sulphate,  chiefly  manufa&ured  from  gas-liquor. 
Next  we  find  a  great  number  of  organic  substances  con¬ 
taining  nitrogen  in  combination  with  the  other  elementary 
constituents  of  organic  matter.  The  molecular  relation  of 
nitrogen  to  carbon,  hydrogen,  oxygen,  and  sometimes  sul¬ 


phur,  differs  in  various  organic  substances,  hence  their 
different  properties  of  assimilation  when  applied  as  fer¬ 
tilisers.  Practical  results  have  established  a  scale,  so  to 
speak,  according  to  which  nitrogen  from  various  sources 
maybe  classified  as  to  its  specific  value. 

Viewing  this  subjed  from  a  theoretical  stand-point,  I 
have  seleded  four  organic  substances  to  represent  the 
great  number  of  nitrogenous  organic  combinations,  used 
as  manures  either  as  such,  or  as  additions  to  artificial  fer¬ 
tilisers,  and  endeavoured  to  ascertain  the  relative  proper¬ 
ties  of  nitrogen  from  different  sources.  I  have  taken  as  a 
basis,  first,  the  degree  of  solubility  of  nitrogen  in  water, 
citric  acid,  sulphuric  acid,  and  ammonium  citrate,  an 
intermediate  reagent  adopted  in  determining  the  so-called 
retrograde  phosphates  in  manures,  and  secondly,  the 
dissociation  of  nitrogen  by  subjeding  the  organic  sub¬ 
stances  to  the  process  ofdestrudive  distillation. 

I.  Solubility. 

The  substances  seleded  for  determining  the  degree  of 
solubility  were  Peruvian  guano,  dried  blood,  bone  meal,  and 
wool  waste.  A  weighed  quantity  of  the  substance  of  a 
known  percentage  of  nitrogen  I  first  treated  with  water  at 
boiling-point,  filtered,  washed  and  dried  the  insoluble 
residue,  separated  the  same  from  the  filter,  and  made 
a  determination  of  nitrogen  with  soda-lime  in  the 
usual  way.  The  difference  of  this  result  and  the 
nitrogen  originally  contained  in  the  substance  showed 
the  amount  of  nitrogen  soluble  in  water.  New  weighed 
portions  of  the  organic  substances  were  treated  with 
a  large  excess  of  an  ammoniacal  solution  of  ammo¬ 
nium  citrate  in  the  cold  for  12  hours,  and  with  rectified 
sulphuric  acid  of  the  sp.  gr.  1*85,  and  a  concentrated 
solution  of  citric  acid  at  boiling  heat ;  then  diluted  and 
the  insoluble  residues  colledted  on  filters,  carefully  washed 
until  the  last  traces  of  either  alkaline  or  acid  reaction  of 
the  filtrate  disappeared,  the  residues  treated  in  the  same 
manner  as  before  by  ultimately  making  a  determination 
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Table  I. 
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""  u 
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T3 
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35  C  u 
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G  £ 

"3  g>& 
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O  0 
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35 
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Peruvian  guano  . . 

5-88 

378 

1*10 

0-27 

0-58 

0-15 

64-27 

18-71 

479 

9-88 

2*55 

Dried  blood  (at  100°  C.). 

I5'9I 

2'35 

2-32 

3-98 

6-46 
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3’5° 

0*10 
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2-23 
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— 

— 

61-41 

24-44 
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Z 

PM 
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PM 
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0-84 

O- 

14 

8373 
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2 
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Dried  blood  (dried  at 

100°  C.) 

. 

I57I 

7'57 

6-24 

2- 

10 

47-58 

39-23 

I3-I9 

Bone  meal . 

3T0 

i-68 

1 -47 

o- 

35 

48-00 

42-00 

10-00 

Wool  waste  . 

9-I2 

4-90 

2-82 

I* 

40 

53-73 

30-92 

15-35 

of  nitrogen  in  the  insoluble  residues.  The  difference  of 
nitrogen  soluble  in  water  and  that  soluble  in  ammonium 
citrate  showed  the  amount  of  soluble  nitrogen  due  to  am¬ 
monium  citrate.  Again  the  nitrogen  soluble  in  ammonium 
citrate  dedudted  from  the  total  nitrogen  soluble  in  citric 
acid  indicated  the  percentage  of  nitrogen  due  to  the  aftion 
of  the  latter  reagent,  whilst  the  addition  of  the  three 
results  subtraded  from  the  total  nitrogen  made  soluble  by 
sulphuric  acid  showed  the  amount  of  nitrogen  rendered 
soluble  by  sulphuric  acid  only.  I  have  obtained  the 
results  given  in  Table  I : — 

The  same  substances  were  next  subjeded  to — 

II.  Destructive  Distillation. 

A  weighed  quantity  of  the  organic  substance  was  heated 
in  a  combustion-tube,  a  portion  of  the  nitrogen  evolved 
in  the  shape  of  H3N,  which  was  estimated  in  the  usual 
way  by  titration.  The  char  left  in  the  tube,  carefully  col- 
leded,  and  the  amount  of  nitrogen  determined,  the  differ¬ 
ence  or  loss  of  nitrogen  was  due  to  the  nitrogen  leaving 
the  organic  substance  as  nitrogen  gas  or  nitrogen  oxides. 
I  give  the  results  in  Table  II. 

With  the  exception  of  dried  blood,  an  analogy  appears 
to  be  existing  between  the  nitrogen  left  untouched  by 
sulphuric  acid  and  the  nitrogen  left  in  the  char. 

These  results  also  plainly  show  that  sulphuric  acid  is 
capable  of  rendering  a  very  large  percentage  of  the  nitro¬ 
gen  in  organic  substances  in  a  soluble  state,  thus  pre¬ 
senting  the  nitrogen  to  the  plants  in  a  most  perfed  form 
of  division. 

Goulding’s  Manure  Works, 

North  Wall,  Dublin. 

December  2,  1884. 


A  NEW  DEVICE  FOR  OBTAINING  HYDROGEN 
SULPHIDE. 

By  HARRY  N.  DRAPER,  F.C.S. 

Were  it  not  that  the  occurrence  in  the  laboratory  o 
cases  in  which  a  quite  small  quantity  of  hydrogen  sul¬ 
phide  is  required  is  so  frequent,  I  should  with  reludance 
propose  to  add  to  the  already  long  list  of  apparatus  for 
its  production. 

Water  satutated  with  the  gas  is  often  very  useful,  but 
the  solution  does  not  keep  well,  and  in  the  smallest  and 
best  arranged  contrivances  in  which  iron  sulphide  is 
employed  the  escape  of  gas>continued  after  the  acid  has 
been  withdrawn  from  its  contact.  The  plan  which  I  ven¬ 


ture  to  suggest  avoids  all  escape  of  gas  except  when  the 
apparatus  is  in  actual  use,  and  then  if  the  hydrogen  sul¬ 
phide  is  doing  useful  work  there  is  no  escape  into  the 
surrounding  air. 

The  simplest  form  of  construction  is  that  shown  in 
the  engraving,  where  a  is  a  two-necked  bottle  containing 
ammonium  sulphide  and  b  another  such  bottle  filled  to  a 
somewhat  greater  height  with  sulphuric  acid  diluted  with 
four  volumes  of  water.  Through  the  tube  a  a  gentle  current 
of  air  is  forced  either  by  water  pressure  or  by  a  small 
hand  blower.* 


c  a 


No  free  ammonia  passes  through  b  (as  may  be  easily 
demonstrated  by  adding  a  few  drops  of  phenol-phthalein 
solution  to  the  water  of  the  wash-bottle),  and  remarkably 
enough  there  is  no  deposition  of  sulphur  in  the  acid  liquid, 
which  remains  perfectly  clear. 

The  arrangement  has  its  weak  point.  The  gas  produced 
is  not  of  course  pure,  but  is  largely  mixed  with  air.  I 
venture  to  think  nevertheless  that,  as  it  has  supplied  a 
want  to  myself,  it  may  do  so  to  others. 

The  interception  of  a  glass  or  vulcanite  stopcock  at  c 
will  prevent  any  possibility  of  the  diffusion  of  ammonium 
sulphide  into  b  when  the  apparatus  is  at  rest. 

I  have  not  yet  tried  the  experiment  of  forcing  the  vapour 
from  fuming  hydrochloric  acid  into  a  solution  of  sodium 
sulphide,  but  it  seems  very  probable  that  this  modification 
of  the  original  idea  would  give  a  good  result. 

Dublin,  December  4,  1884. 


*  Where  the  local  coal  gas  pressure  is  sufficient  (which  is  not  the 
case  in  Dublin)  this  would  afford  quite  the  most  convenient  means  of 
producing  a  continuous  current. 
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THE  DETERMINATION  OF  MOISTURE  IN 
FODDER. 

By  F.  E.  FURRY. 


Those  who  have  had  occasion  to  analyse  crude  fodders, 
as  grass,  clover,  corn-stalks,  ensilage,  and  the  like,  know 
how  much  depends  on  an  accurate  determination  of  the 
total  moisture,  and  at  the  same  time  how  many  difficulties 
present  themselves  in  an  attempt  to  handle  a  fair  average 
sample,  which  must  necessarily  be  quite  large. 

After  considerable  unsatisfactory  experience  with  porce¬ 
lain  and  platinum  evaporating  dishes,  which  were  not 
only  cumbersome  to  weigh  but  invariably  left  the  sample 
unequally  dried  unless  exposed  to  heat  for  a  long  time,  a 
very  simple  apparatus  was  tried  which  has  since  been 
used  exclusively. 

The  annexed  figure  will  be  understood  without  much 
explanation. 

a  is  a  cylinder  of  light  tin  18  c.m.  in  length  by  7  c.m. 
in  diameter,  provided  at  both  ends  with  wire  gauze  disks, 
one  of  which  is  removable.  The  end  of  the  cylinder  pro¬ 
vided  with  the  stationary  diskis  tapered  to  a  tube  having 
a  diameter  of  1  c.m.  b  is  the  “  chimney.”  During  the 
process  of  drying,  a  is  to  be  placed  in  the  drying  oven 


heated  to  the  desired  temperature,  and  b,  fitting  on  it  as 
shown  in  the  cut,  is  to  project  into  cooler  air,  above.  A 
strong  draft  is  thus  established.  Any  moisture  contained 
between  the  gauze  disks  of  A  will  be  carried  upward  into 
B,  where  some  will  escape  into  the  air,  and  some  will  be 
condensed  on  the  walls  and  escape  by  the  small  exit  tube 
at  the  side  into  a  dish  of  sulphuric  acid  provided  for  the 
purpose.  This  latter  tube  has  a  diameter  of  0-5  c.m. 

In  practice  the  part  a  is  thoroughly  cleaned,  dried,  and 
weighed.  The  substance  to  be  treated  is  then  put  in  it, 
the  bottom  disk  replaced,  and  the  whole  weighed  again. 
A  comparatively  short  time  is  required  for  complete 
desiccation.  When  a  cold  substance  held  over  the 
chimney  does  not  deposit  moisture,  the  chimney  is  re¬ 
moved,  and  the  part  A  cooled  and  again,  weighed.  With  a 
little  experience  not  more  than  one  more  weight  is 
necessary.  If  any  volatile  substance,  as  ammonia,  is 
likely  to  be  given  off,  which  it  is  desired  to  estimate,  the 
chimney  is  replaced  by  an  Erlenmeyer  flask  containing  a 
standard  solution  for  its  retention  and  measurement. 
This  arrangement  is  also  employed  when  natural  manures 
and  the  like  are  under  examination  in  order  to  prevent  the 
escape  of  unpleasant  and  injurious  odours  into  the  working 
room.  In  either  case  the  flask  is  necessarily  connected 
with  suCtion. 
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The  removable  disk  may  be  “  wired  ”  if  necessary  to 
prevent  bending.  Any  good  tin-smith  will  construct  the 
whole  affair  in  a  few  minutes  for  seventy-five  cents. 

Cornell  Univ.  Chem.  Laboratory, 

Ithaca,  N.Y.,  Nov.  21,  1884. 


PROCEEDINGS  OF  SOCIETIES. 


PHYSICAL  SOCIETY. 
December  13th,  1884. 


Prof.  Guthrie,  President,  in  the  Chair. 

The  following  communications  were  read  : — 

“  On  the  Effect  of  an  Electrical  Current  on  the  Rate  of 
Thinning  of  a  Liquid  Film,”  by  Profs.  A.  W.  Reinold, 
F.R.S.,  and  A.  W.  Rucker,  F.R.S.,  read  by  Prof.  Reinold. 
In  1877  the  authors  communicated  to  the  Royal  Society 
an  account  of  some  experiments  upon  the  electrical  resist¬ 
ance  of  liquid  films.  The  results  then  obtained  showed 
that  there  was  some  disturbing  influence  present,  and  the 
authors  now  find  this  to  be  the  aCtion  of  the  current  upon 
the  film  itself.  The  films  experimented  upon  were,  as  in 
the  original  experiments,  cylindrical  and  vertical,  formed 
upon  two  co-axial  platinum  rings,  which  are  the  electrodes 
by  which  an  eleCtric  current  can  enter  and  leave  the  film. 
The  mode  of  formation  of  these  films,  and  the  precautions 
necessary  to  keep  them  from  gaining  or  losing  moisture 
by  condensation  or  evaporation,  have  been  already  de¬ 
scribed  before  the  Royal  Society  (Phil.  Trans.,  1881, 
Pt.  II.).  When  such  a  film  just  formed  is  left  to  itself  it 
shows  a  set  of  colours  of  different  orders  arranged  in  hori¬ 
zontal  bands.  As  it  thins  under  the  aCtion  of  gravity 
these  bands  gradually  broaden  out  and  descend.  A  black 
band  soon  appears  at  the  top,  which  likewise  extends 
downwards.  If  a  current  is  now  passed  downwards 
through  the  film  the  motion  of  the  colour  bands  is  accele¬ 
rated,  showing  that  the  effeCt  of  the  current  is  to  assist 
gravity  in  thinning  the  film ;  the  black  band,  however, 
becomes  in  part  or  entirely  white.  This  upon  examination 
is  found  to  be  due  to  the  following  aCtion  : — The  film  is 
not  direCtly  dependent  upon  the  upper  ring,  but  is  attached 
to  it  by  a  comparatively  thick  mass  of  liquid.  The  aCtion 
of  the  current  is  to  transfer  liquid  in  its  own  direction, 
thus,  like  gravity,  thinning  the  film.  The  mass  of  liquid, 
however,  on  which  the  film  hangs  by  this  same  aCtion  is 
forced  down  into  the  black  portion,  which  consequently 
becomes  white.  If  the  current  be  passed  upwards  the 
reverse  effects  occur  ;  the  downward  motion  of  the  bands 
is  retarded,  or,  with  a  strong  current,  reversed.  The  ex¬ 
planation  is  precisely  the  same  as  before ;  the  liquid  is 
transferred  along  the  film  in  the  direction  of  the  positive 
current.  It  sometimes  collects  in  the  form  of  pendent 
drops  attached  to  the  upper  ring ;  these  increase  in  size, 
and  stream  down  the  sides  of  the  film.  Prof.  Reinold 
then  formed  a  plane  film  between  two  horizontal  wires. 
The  film  was  illuminated  by  the  lime-light,  and  its  image 
projected  upon  a  screen.  The  motion  of  the  bands  of 
colour  in  the  direction  of  the  current  produced  by  50  Grove’s 
cells  was  clearly  shown. 

In  a  discussion  which  followed  upon  the  transference  01 
matter  with  the  current, 

Prof.  Ayrton  described  some  experiments  recently 
made  by  Prof.  Perry  and  himself,  which  showed  that  cer¬ 
tain  metals  were  carried  through  mercury  in  the  direction 
of  the  current. 

Mr.  Boys  remarked  upon  the  apparent  inertia  of  the 
film.  The  current  seemed  to  require  time  to  develop  its 
aCtion,  no  motion  of  the  colour-rings  being  visible  for  some 
seconds  after  making  the  current. 

Dr.  Stone  exhibited  a  Tuning-fork  Interruptor  Commu¬ 
tator.  This  is  an  instrument  for  reversing  an  eleCtric 
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current  through  a  circuit  a  given  number  of  times  per 
second.  From  the  free  end  of  a  spring,  kept  vibrating  in 
unison  with  an  eleCtrically-maintained  fork  by  an  electro¬ 
magnet  in  the  circuit  of  the  fork  aCting  upon  an  iron  arma¬ 
ture  attached  to  the  spring,  project  two  small  aluminium 
plates,  side  by  side,  but  insulated  by  ebonite  from  the 
spring  and  from  each  other.  These  are  connected  by  fine 
wires,  which  do  not  interfere  with  the  vibration  of  the 
spring,  to  screws  upon  the  base  of  the  instrument  to 
which  the  poles  of  a  battery  are  joined.  The  motion  of 
each  plate  is  arrested  upwards  and  downwards  by  alu¬ 
minium  stops,  so  that  there  are  four  such  stops  arranged 
at  the  corners  of  a  rectangle.  They  are  connected  in 
pairs,  diagonally,  and  each  pair  is  in  communication  with 
one  end  of  the  external  circuit.  Thus,  when  the  spring  is 
up  the  current  flows  to  the  aluminium  plates,  and  is  trans¬ 
mitted  through  the1  circuit  in  one  direction  ;  when  the 
spring  is  down  it  flows  by  the  lower  stops  in  the  opposite 
direction.  The  electromotive  force  is  thus  reversed  in  the 
circuit  twice  as  many  times  as  the  fork  vibrates  per 
second. 

Mr.  Lewis  Wright  exhibited  his  New  Oxy-hydrogen 
Lantern  Microscope.  Details  of  this  instrument  will 
shortly  be  published.  Geological,  medical,  and  biological 
specimens  were  exhibited  upon  the  screen  with  great  dis¬ 
tinctness,  the  definition  being  singularly  perfect  under  the 
highest  powers. 


NOTICES  OF  BOOKS. 


Diaries  for  1885.  London  :  Letts,  Son,  and  Co.,  Lim. 

The  enormous  demand  that  now  exists  for  diaries  and 
other  time-saving  publications  is  fully  shown  by  the  mul¬ 
titude  and  variety'  of  these  books  that  are  produced 
annually  by  the  firm  of  Messrs.  Letts  and  Co.  For  the 
incoming  year  the  useful  publications  manufactured  by 
this  firm  maintain  their  high  standard  combined  with 
remarkable  cheapness,  ranging  as  they  do  in  price  from  a 
few  pence  to  a  couple  of  guineas. 

Some  of  the  largest  sized  diaries,  with  one  day  to  the 
page,  although  their  intended  place  of  usefulness  is  the 
counting-house,  would  form  excellent  note-books  for  the 
laboratory  table,  as  each  day’s  experimental  work  could 
be  therein  inserted. 

The  professional  diaries  are  sure  to  find  an  extensive 
field  on  account  of  the  useful  and  appropriate  information 
they  contain ;  the  Medical  Diary,  for  instance,  is  ruled 
for  obstetric  engagements,  vaccination,  nurses’  addresses, 
thermometric  fluctuations,  &c.  The  same,  in  faCt,  applies 
to  most  of  Messrs.  Letts’s  Diaries,  there  being  a  large 
number  of  them,  varying  in  size  and  price,  for  the  Army 
and  Navy,  the  Clergy,  Farmers,  Travellers,  &c.,  each 
containing  information  of  the  kind  most  likely  to  be 
required  by  the  different  professions. 

The  Housekeeper’s  Account  Book  and  the  Household 
Expenses  Book  are  good  in  design  and  workmanship  as 
well  as  moderate  in  price.  To  the  same  domestic  class  of 
diaries  belong  the  Game  Book  for  Sportsmen,  the  Stable 
Expenses  Book,  the  Farm  Expenses  Book,  and  the  Im¬ 
proved  Rent-Book.  A  good  supply  of  the  latter  might  be 
sent  over  to  Ireland. 


Townson  and  Mercer's  Catalogue  of  Chemical  and  Physical 
Apparatus  and  Chemicals. 

This  enterprising  firm  have  now  issued  a  third  and  greatly 
enlarged  illustrated  catalogue.  On  examination  it  will 
be  found  exceedingly  complete,  including  a  number  of 
recently-introduced  instruments,  such  as  Scheibler’s  calci- 
meter,  Stead’s  and  Elliott’s  apparatus  for  the  analysis  of 
furnace  and  chimney  gases,  Rammelsberg’s  and  Geissler’s 
burettes,  Bunte’s  gas  burettes  for  furnace  gases, 
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Schwarz’s  and  Staedel’s  nitrogen  apparatus,  a  good 
assortment  of  filter-pumps  and  presses,  Le  Bel  Henninger’s 
and  Glyusky’s  tubes  for  fractional  distillation,  Victor 
Meyer’s  vapour-density  apparatus,  &c. 

We  may  also  notice  sets  of  apparatus  for  certain  especial 
purposes,  such  as  the  beer-set,  the  wine-set,  apparatus 
for  determining  sulphur  in  spent  oxide,  the  apparatus 
used  by  the  Metropolitan  gas  referees  for  testing  the 
purity  of  coal-gas,  Maclvor’s  and  Sacker’s  apparatus  for 
testing  lubricating  oils,  and  Schiitzenberger’s  apparatus 
for  determining  dissolved  oxygen  in  water. 

The  physical  department  includes  apparatus  for  pneu¬ 
matic,  hydrostatic,  thermic  (under  which  head  barometers 
are,  rather  curiously,  included),  optical,  acoustical,  and 
electrical  experiments. 

It  appears  that  Messrs.  Townson  and  Mercer  are  the 
sole  British  agents  for  Becker’s  chemical  balances,  and 
that  they  supply  Schleicher  and  Schiill’s  chemically  pure 
filter-paper,  and  Fletcher’s  chemical  gas-appliances. 


Arithmetical  Physics.  Acoustics,  Light ,  and  Heat 
(Part  I.  A.)  Magnetism  and  Electricity  (Part  II.  A.).  By 
C.  J.  Woodward,  B.Sc.  London  :  Simpkin,  Marshall, 
and  Co,  Birmingham  :  Cornish  Bros. 

The  first  part  of  this  little  work  contains  a  very  novel 
and  interesting  feature  ;  the  author  formally  and  boldly 
comes  forward  as  an  apologist  for  the  examinational 
system  of  education,  which  he  thinks  ought  not  to  be  re¬ 
garded  as  “cram.”  Now,  for  examinationism  thus  to 
stand  on  the  defensive  is  already  a  great  point  gained. 
“  Qui  s'excuse  s'accuse."  But  let  us  examine  Mr.  Wood¬ 
ward’s  argument.  He  writes  : — “  I  do  not  admit  for  a 
moment  that  this  work  is  a  ‘  cram-book.’  My  aim  has 
been  to  make  it  strictly  educational,  by  fixing  clearly  in 
the  minds  of  students  the  first  principles  of  Physics. 
Students  who  have  a  clear  perception  of  these  first  prin¬ 
ciples  will  undoubtedly  pass  best  at  an  examination,  but 
because  they  pass  are  we  to  say  that  of  necessity  they  are 
crammed  ?  To  have  an  examination  in  view  does  not 
detract  from  the  attainment  of  knowledge  or  impair  the 
reasoning  power  of  a  student.  The  very  objeCt  of  an  ex¬ 
amination  is  to  sift  from  those  who  understood  the  prin¬ 
ciples  of  the  subject  others  who  have  but  a  superficial 
knowledge.”  Mr.  Woodward  then  proceeds  to  quote 
one  J.  G.  Fitch,  who  in  certain  “  Lectures  on  Teaching” 
said : — “  Every  examiner  who  knows  his  business 
can  easily  discern  the  difference  between  the  know¬ 
ledge  which  is  genuine  and  has  been  well  digested, 
and  that  which  is  superficial  and  is  specially  got  up  to 
deceive  him.  Dishonestly  prepared  men  undoubtedly  come 
up  for  examination,  but  they  do  not  pass  (?),  and  the 
blame  of  the  transaction  rests  with  those  who  send  them 
up,  not  with  the  examinations  themselves.” 

Perhaps  Mr.  Woodward  and  Mr.  Fitch  have  never  met 
with  the  famous  and  truthful  diCtum  of  Professor  Huxley 
that  “  in  these  days  we  study  not  to  know,  but  to  pass, 
and  the  consequence  is  that  we  pass,  and  don’t  know.” 
Here  is  an  admission  on  the  part  of  one  who  has  had 
most  extensive  opportunities  of  observing  that  “  passing  ” 
is  not  a  function  of  knowledge.  This  our  own  experience 
corroborates.  We  meet  with  men  who  have  passed  this 
or  that  examination  with  honour,  but  yet  have  merely  a 
talking  acquaintance  with  Science.  We  may  further  ask 
the  author,  if  “  dishonestly  prepared  men  do  not  pass,” 
how  it  comes  that  “  coaches,”  “grinders,”  &c.,  who  make 
it  their  business  to  study  the  idiosyncrasies  of  examiners, 
and  can  even  predict  many  of  the  very  questions  which 
will  be  put,  continue  to  exist  and  do  really  get  their  men 
passed?  If  “  to  have  an  examination  in  view  does  not 
detract  from  the  attainment  of  knowledge  or  impair  the 
reasoning  power  of  a  student,”  what  can  be  the  origin  of 
the  saying,  not  uncommon  among  University  tutors,  that 
“  Mr.  So-and-so  might  do  well  if  he  did  not  think?” 

But  it  will  be  fairer  to  go  to  the  fundamental  principles 
of  the  matter.  A  man,  in  studying  any  physical  or 
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natural  science,  must,  as  it  seems  to  us,  have  one  of 
three  legitimate  ends  in  view.  He  must  aim  at  the  culti¬ 
vation  of  certain  of  his  own  faculties,  or  he  must  wish  to 
prepare  himself  for  extending  the  present  sum  of  human 
knowledge,  or  for  applying  such  knowledge  to  practical 
ends.  Whichever  of  these  three  be  his  object,  he  must 
above  all  things  master  the  art  of  acute  and  accurate  ob¬ 
servation,  and  of  tracing  phenomena  to  their  causes. 
Without  he  acquires  these  powers  his  word  knowledge  of 
“  principles  ”  will  profit  him  nothing.  But  where  is  the 
examiner  bold  enough  to  assert  that  he  can  gauge  the 
suggestiveness,  the  extent  of  mental  resources,  of  a  stu¬ 
dent,  or  his  power  of  detecting  and  appreciating  un¬ 
recorded,  mis-recorded,  and  anomalous  phenomena  ? 
Hence  these  powers,  though  far  higher  than  the  mere 
receptivity  which  enables  a  youth  to  absorb  and  reproduce 
the  knowledge  of  others,  count  for  nothing  in  an  examina¬ 
tion.  As  a  natural  consequence  of  the  present  system, 
teachers  who  have  to  pass  their  pupils  rarely,  if  ever, 
attempt  to  train  them  to  become  original  observers.  It 
may  even  be  said  that  the  examinational  system  is  a  main 
cause  why  England  is  so  much  less  fruitful  in  scientific 
research  than  is,  e.g.,  Germany. 

Concerning  the  decided  examinational  character  of 
these  works,  we  need  merely  say  that  in  Part  I.  A.,  whilst 
the  lessons  and  exercises  occupy  37  pages,  46  are  devoted 
to  the  questions  given  by  the  Science  and  Art  Department 
fiom  1874  to  1884;  those  set  in  the  “Matriculation 
Examinations  ”  of  the  University  of  London  from  1864  to 
1881  with  the  answers.  In  Part  II.  A  the  lessons  and 
exercises  fill  up  27  pages,  whilst  the  questions  given  at 
the  Science  and  Art  Department  Examinations  1874  to 
1884,  and  at  the  Oxford  and  Cambridge  Local  Examina¬ 
tions  1874  to  1883,  with  their  answers,  cover  25.  Leaving 
one  side,  however,  the  dominant  examinational  character 
of  these  works,  they  will  be  useful  manuals  for  students 
who  have  already  studied  experimentally  the  phenomena 
here  discussed. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Note. — All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 

Comptes  Rendus  Hebdomadaires  des  Seances, del'  Academie 
des  Sciences.  Vol.  xcix.,  No.  22,  December  1,  1884. 

Observations  on  the  Claim  of  Priority  made  by  M. 
Leplay,  relating  to  the  Formation  of  Potassium 
Nitrate  in  Vegetation.— MM.  Berthelot  and  Andre. 
— The  authors  are  acquainted  with  the  researches  of  M. 
Leplay  on  the  formation  of  sugar,  but  are  surprised  that 
he  claims  a  priority  as  regards  the  nitrates.  After  having 
re-read  his  eight  memoirs  they  find  that  there  is  nothing 
in  common  between  his  researches  and  theirs,  either  as 
regards  the  fadts  or  the  conclusions. 

The  Fluoric  Apatites. — A.  Ditte, — The  author  has 
prepared  and  studied  the  fluor-arseniates  and  fluoro- 
vanadiates. 

Atffion  of  the  Indutftion-Spark  upon  Phosphorus 
Trifluoride. — H.  Moissan. — If  the  apparatus  and  the 
material  are  perfe&ly  dry  phosphorus  fs  deposited  on  the 
interior  of  the  tube,  and  there  is  a  formation  of  gaseous 
phosphorus  pentafluoride.  If  a  trace  of  moisture  is  pre¬ 
sent  phosphorus  is  still  deposited  on  the  glass,  but  the  gas 
contains  a  gradually  increasing  proportion  of  silicon  fluo¬ 
ride,  and  the  internal  surface  of  the  tube  is  completely 
roughened.  The  transformation  of  phosphorus  fluoride 
into  silicon  fluoride  by  the  passage  of  the  spark  is  never 
complete,  as  an  equilibrium  seems  to  be  reached.  The 
gaseous  mixture  resulting  from  the  decomposition  of 
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phosphorus  fluoride  not  perfectly  dry,  if  brought  in  contadt 
with  a  solution  of  potassium  iodide,  displaces  the  iodine, 
and  gives  an  intense  violet  colouration  with  starch-paste. 
But  if  we  make  the  same  experiment  with  phosphorus 
fluoride,  perfectly  dry  and  partially  decomposed  by  the  in- 
dudtion-spark,  there  is  no  colouration. 

Hydro-ferrocyanic  Acid  and  its  Derivatives. — A. 
Etard  and  G.  Bemont. — The  authors  propose  to  represent 
ferro-cyanogen  by  a  hexagonal  formula. 

The  Acftion  of  Phosphorus  Perchloride  upon  the 
Aromatic  Ethers. — A.  Colson. — On  heating  paraxylenic 
mono-ethylene  with  two  and  a-half  times  its  weight  of 
phosphorus  perchloride  there  are  given  off  hydrochloric 
acid,  phosphorus  protochloride  and  oxychloride,  and  ethyl 
chloride,  whilst  from  the  residual  liquid  is  obtained  tere- 
phthalic  aldehyd  in  fine  colourless  crystals. 

The  Determination  of  Odoriferous  Essential  Oils. — 
A.  Levallois. — If  an  aqueous  or  alcoholic  solution  of  bro¬ 
mine  is  poured  into  water  or  alcohol  holding  in  solution 
traces  of  essential  oil,  there  comes  a  moment  when,  in 
spite  of  stirring,  the  liquid  takes  a  yellow  colouration,  due 
to  an  exdess  of  bromine,  which  is  the  more  easily  detected 
as  the  liquid  previously  is  quite  colourless.  At  the  same 
time  the  specific  odour  of  the  oil  in  question  has  dis¬ 
appeared,  though  it  is  still  distinctly  perceptible  when  a 
few  drops  of  the  bromine  reagent  have  still  to  be  added. 
A  third  indication  of  the  end  of  the  reaction  (at  least  in 
case  of  an  aqueous  solution)  is  the  sudden  appearance 
of  an  insoluble,  whitish,  resinous  body,  which  lines  the 
sides  of  the  vessel  after  stirring.  The  quantities  of  bro¬ 
mine  required  are  proportional  to  the  quantity  of  essential 
oil  present  in  solution.  But  it  is  necessary  to  make  a 
correction  of  two-tenths  or  three-tenths  c.c.  for  the  quan¬ 
tity  of  bromine  required  to  produce  a  perceptible  coloura¬ 
tion  in  the  volume  of  liquid  employed,  when  it  is  20  or 
30  c.c.  It  is  necessary  to  concentrate  the  essences  in  a 
small  bulk. 


Biedermann's  Central-Blatt  fur  Agrikultur-Chcmie, 
Vol.  xiii.,  Part  5. 

Underground  Water  and  the  Moisture  of  the  Soil. 

Fr.  Hofmann. — The  author  contends  that,  in  order  to 
understand  the  distribution  of  moisture  in  the  soil,  we 
must  distinguish  three  strata  which  differ  in  their  power 
of  receiving  and  giving  up  water.  The  upper  layer,  or 
“  evaporation  zone,”  depends  on  the  weather,  and  is  ex¬ 
posed  to  the  greatest  fluctuations  in  its  proportion  of 
moisture.  After  persistent  drought  it  may  take  up  the 
entire  rain  of  six  or  even  twelve  months,  so  that  not  a 
drop  passes  into  the  lower  strata.  This  zone  is  the 
more  important  in  a  sanitary  point  of  view  as  it  is 
exposed  to  contamination  from  above,  to  the  direCt  inva¬ 
sion  of  pathogenous  fungi,  and  to  both  the  highest  and  the 
lowest  temperatures.  The  middle  stratum,  which  the 
author  terms  the  “transit-zone,”  has  a  tolerably  constant 
proportion  of  water,  depending  on  the  size  of  the  soil 
capillaries.  Evaporation  has  no  influence  upon  this 
region,  and  an  influx  from  above  modifies  its  proportion 
of  moisture  only  in  as  far  as  the  water  which  penetrates 
in  traverses  the  capillaries  more  or  less  rapidly  according 
to  their  size.  According  to  the  thickness  of  this  stratum 
its  quantity  of  water  may  be  very  considerable,  equal  to 
the  downfall  of  several  years.  The  lowest  stratum  is 
called  the  zone  of  the  capillary  ground-water  level.  It 
begins  at  the  surface  of  the  subterranean  waters,  and  its 
moisture  depends  on  the  nature  of  the  capillary  intervals. 
The  author  concludes  that  all  impurities,  organic  or  inor¬ 
ganic,  placed  upon  the  surface  remain  in  the  upper  zone 
and  cannot  be  washed  down  into  the  subsoil  waters,  even 
by  heavy  rains. 

Formation  of  Saline  Deposits,  with  particular 
reference  to  that  of  Stassfurt.— Dr.  E.  Pfeiffer.— A 
geological  study. 


Chemical  N otices  from  Foreign  Sources. 
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Researches  on  the  Influence  of  Different  Depths  of 
Sowing  upon  the  Germination  of  Cultivated  Plants. 
— Prof.  E.  Wollny. — The  author  concludes  that  the  deeper 
seeds  and  tubers  are  planted,  the  later  and  the  more  irre¬ 
gular  will  be  the  appearance  of  the  young  plants  upon  the 
surface  of  the  soil.  At  a  certain  depth  the  number  of 
plants  which  come  up  is  greatest  ;  if  the  seed  is  set  either 
deeper  or  shallower,  the  number  of  plants  decreases. 
Shallow  sowing,  within  certain  limits,  is  most  advanta¬ 
geous,  both  as  to  the  number  of  plants  obtained  and  their 
equal  and  rapid  development.  The  most  suitable  depth 
depends  on  the  kind  of  plant,  on  the  nature  of  the  soil, 
and  on  the  weather.  The  smaller  the  seeds  or  tubers,  the 
less  favourable  the  weather,  and  the  more  compadt  the 
soil,  the  more  essential  is  shallow  sowing. 

Manuring  Beets  with  Chili  Saltpetre. — Fr.Miiller. — 
Chili  saltpetre  is  said  to  give  better  results  than  the  same 
value  of  ammoniacal  salt. 

The  Manufacture  of  Bone-Dust. — Prof.  J.  Konig.-- 
The  author  shows  that  when  bones,  previous  to  grinding, 
are  freed  from  fat  by  treatment  with  benzol,  they  are 
purified  from  ingredients  which  have  no  agricultural  value. 

Manurial  Experiment  with  Barley. — H.  Waterling. — 
An  exclusive  use  of  phosphoric  acid  gave  a  worse  result 
than  the  absence  of  manure  ;  the  same  was  the  case  with 
nitrate  of  soda  alone.  The  two  in  conjunction  gave  an 
increase  both  in  the  gross  and  the  nett  yield. 


Journal  fur  Praktische  Chemie. 

New  Series,  Vol.  xxx.,  Part  3. 

Action  of  Chlorocyan  upon  Ortho-  and  Para- 
amidophenol. — Dr.  J.  Berlinerblau. — An  extensive  paper 
which  does  not  admit  of  useful  abridgment. 

Action  of  Chloro-carbonic  Ether  upon  Nitrogenous 
Organic  Compounds. — E.  von  Meyer. — The  author  has 
examined  the  [behaviour  of  chloro-carbonic  acid  with 
cyanethine,  the  composition  of  carboxethyl-cyanethine ; 
the  behaviour  of  the  latter  body  with  ammonia  and  with 
aniline  ;  the  composition  of  carbanilido-cyanethine  :  the 
“  oxy-base  ”  obtained  from  cyanethine  and  chloro-carbonic 
ether ;  and  the  action  of  chloro-carbonic  ether  upon 
certain  amides. 

Simple  and  Productive  Method  of  obtaining  An¬ 
thranilic  Acid. — H.  Kolbe. —  In  a  preliminary  communi¬ 
cation  on  isatine  the  author  has  briefly  described  isatic 
acid  as  an  oxidation  product  of  isatine.  If  this  acid  is 
heated  with  strong  hydrochloric  acid  on  the  water-bath 
it  is  resolved  into  carbonic  acid  and  anthranilic  acid, 
which  latter,  on  evaporating  to  dryness,  remains  in  chem¬ 
ical  combination  with  the  hydrochloric  acid  as  a  white 
crystalline  mass.  Its  aqueous  solution  precipitated  with 
ammonia  and  mixed  with  acetic  acid  gives  a  copious  pre¬ 
cipitate  of  anthranilic  acid.  It  may  be  obtained  chemi¬ 
cally  pure  by  treatment  with  animal  charcoal  and  re¬ 
crystallisation. 

Decomposition  of  Benzo-nitrile  by  Fuming  Sul¬ 
phuric  Acid. — A.  Pinner. — A  reply  to  a  paper  by  F. 
Gumpert  in  a  former  part  of  this  journal. 

Oxychlorides  and  Analogous  Metallic  Compounds. 
— G.  Andre. — The  author  describes  the  oxychlorides  of 
calcium,  barium,  strontium,  magnesium  ;  the  oxychlorides 
of  zinc ;  the  chlor-zinc-ammonium  compounds  and  the 
corresponding  bromides;  the  double  salts  of  lead  chloride 
and  bromide ;  and  the  lead  and  mercury  oxychlorides  and 
oxybromides. 

On  Perseite. — A  Muntz  and  V.  Marcano. — Perseite  is 
a  form  of  sugar  occurring  in  the  fruits  of  Laurus  persea. 
Perseite  is  an  isomer  of  mannite,  but  is  distinguished  by 
its  melting-point  and  by  its  lower  rotatory  power  after  the 
addition  of  borax.  Dulcite,  which  has  the  same  compo¬ 
sition  and  the  same  melting-point  as  perseite,  in  a  bor- 
acic  solution  has  no  adtion  upon  polarised  light. 


Phosphorus  Terfluoride. — H.  Moissan. — Comptes 

Rendus. 

Permeability  of  Silver  for  Oxygen. — L,  Troost. — 
From  the  Comptes  Rendus ,  as  are  also  the  three  succeeding 
papers : — 

Compounds  of  Gold  Chloride  with  Phosphorus 
Chlorides. — L.  Lindet. 

Constitution  of  Certain  Simple  Cyanogen  Com¬ 
pounds.— G.  Calmels. 

Phthalic  Alcohol  and  Accessory  Compounds. — A. 

Colson. 


Justus  Liebig's  Annalen  der  Chemie , 

Vol.  225,  Part  3. 

Communications  from  the  Chemical  Laboratory  of 
the  University  of  Jena. — These  consist  of  “  Researches 
on  the  Affinities  of  Carbon,”  by  A.Geuther,  and  a  memoir 
on  “  Certain  Derivatives  of  Aldehyd  and  TEthyliden  and 
on  the  Magnitude  of  the  Carbon-Monoxide  Affinities  of 
Carbon,”  by  Dr.  R.  Riibencamp.  The  results  of  these 
two  papers  may  be  summarised  as  follows  : — No  mixed 
acetates  exist,  but  in  their  stead  there  always  occur  the 
two  simple  ones.  The  mixed  oxygen  ethers  of  ethyliden 
alcohol  can  be  obtained.  For  the  latter  it  is  indifferent 
into  what  series  the  oxygen-residues  enter,  as  identical 
compounds  are  always  formed.  Hence  it  follows  that  the 
two  “  carbon  monoxide  affinities  ”  are  not  different  from 
each  other,  but  respedtively  equal. 

Oleum  Cynae, — a  Contribution  to  the  Knowledge  of 
the  Terpenes. — O.  Wallach  and  W.  Brass. — The  authors 
have  obtained  from  the  crude  oil  a  compound  Ci0Hi8O> 
isomeric  with  borneol,  and  of  the  boiling-point  176°  to 
I77°>  SP-  gr>  0^92297  at  160,  and  the  vapour  density  5-i  168. 
Cyneol  is  optically  inadtive.  Its  behaviour  has  been 
examined  with  the  hydracids  of  the  halogens,  with  the 
halogens  themselves.  From  cyneol  the  authors  have 
obtained  cynene,  a  hydrocarbon  CioH^. 

Constituents  of  Certain  Ethereal  Oils. — O.  Wallach. 
— The  author  shows  that  the  chief  constituent  of  cajeput 
oil  (cajeputene)  is  identical  with  the  cynene  mentioned  in 
the  last  paper,  and  that  it  is  closely  related  to,  though  not 
identical  with,  the  hesperidene  present  in  the  essential  oils 
of  the  Aurantiacese. 

Communications  from  the  Chemical  Institute  of 
the  University  of  Halle. — These  consist  of  a  paper  by 
Bernhard  Priebs  on  the  Adtion  of  Benzaldehyd  on  Nitro- 
methan  and  Nitro-ethane,  and  a  memoir  by  G.  Baumert 
on  the  Lupinidine  of  Lupvnus  luteus. 

On  Dinitrotoluol. — W.  Staedel. — The  author  confirms 
by  further  experiments  his  opinion  on  the  constitution  of 
dinitrotoluol  as  given  in  Annalen ,  217,  p.  205. 


Bulletin  de  la  Societe  Chimique  de  Paris. 

Vol.  xlii.,  No.  11,  December5,  1884. 

This  number  opens  with  the  discourse  pronounced  by 
Prof.  Schiitzenberger  at  the  funeral  of  A.  Hanninger, 
Nov.  10th  ult. 

The  Laboratory  and  the  Teachings  of  J.  B.  Dumas. 

— F.  Le  Blanc. — An  extradt  from  Le  Genie  Civil. 

Casting  Porcelain. — Ch.  Lauth. — A  long  account  of 
the  process  known  as  “casting”  porcelain,  illustrated 
with  two  figures. 

Degeneration  of  Brewer’s  Yeast. — H.  Bungener. — 
The  author  describes  a  degeneration  of  yeast  not  due  to 
the  presence  of  foreign  Saccharomyces,  of  Mycoderma  aceti, 
or  of  the  badlerium  of  ladtic  fermentation,  and  brought 
about  by  the  abnormal  composition  of  the  worts  in  which 
it  vegetates. 

Preparation  of  Crystalline  Anhydrous  Zinc  Acetate. 
— J.  Peter  and  O.  de  Rochefontaine. — The  authors  take  the 
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'produdl  of  the  desiccation  at  150°  of  the  ordinary  crystal¬ 
line  zinc  acetate  and  add  to  it  8  to  10  times  its  weight  of 
an  acetic  acid  very  free  from  water.  The  mixture  is  kept 
for  an  hour  at  a  gentle  boil  in  a  flask  fitted  with  a  reflux 
tube.  A  portion  is  dissolved,  and  it  is  poured  whilst 
boiling  upon  a  filter,  avoiding  access  of  air  as  much  as 
possible.  The  liquid  is  received  in  a  bottle  which  is  stop¬ 
pered  and  allowed  to  cool  slowly.  The  sides  of  the  bottle 
become  lined  with  a  crystalline  deposit,  which  when 
drained  and  dried  between  blotting-paper  possesses  the 
composition  of  anhydrous  zinc  acetate.  The  crystals  do 
not  lose  weight  in  the  stove  or  in  a  vacuum,  and"  do  not 
absorb  water  on  exposure  to  the  air. 

Phenic  Acids  of  Commerce. — Charles  Casthelaz. — 
The  author  endeavours  to  give  a  definition  of  the  terms 
“  crude  carbolic,”  60  per  cent,  and  liquid  carbolic  at  100, 
at  95,  and  50  per  cent. 


Cosmos  les  Mondes. 

No.  13,  December  5,  1884. 
This  issue  contains  no  chemical  matter. 


Revue  Universelle  des  Mines ,  de  la  Metallurgies  &c., 
September  and  Odtober,  1884. 

This  issue  contains  no  chemical  matter,  except  extracts 
from  the  Comptes  Rendus. 


MISCELLANEOUS 


New  Work  on  the  Wool  Fibre. — We  learn  with 
pleasure  that  Messrs.  Palmer  and  Howe,  of  Manchester, 
are  about  shortly  to  publish  a  monograph  on  the  structure 
of  the  wool-fibre,  from  the  pen  of  Dr.  F.  H.  Bowman, 
F.L.S.,  &c.  Our  readers  will,  doubtless,  remember  the 
treatise  on  cotton-fibre,  by  the  same  author,  which  we  had 
the  pleasure  of  noticing  some  time  ago,  and  which  has 
since  continued  to  win  golden  opinions  both  from  theo¬ 
retical  savants  and  from  practical  men.  The  forthcoming 
work,  which  will  be  copiously  illustrated,  discusses  the 
wool-fibre  both  from  a  mechanical  and  a  chemical  point 
of  view,  and  will,  we  believe,  throw  an  important  light 
upon  the  fundamental  principles  of  the  tindtorial  arts. 

British  Association. — At  the  close  of  the  British 
Association  Meeting  at  Montreal,  the  suggestion  was 
brought  forward  that,  in  commemoration  of  the  meeting, 
and  as  a  recognition  of  the  hospitality  with  which  the 
members  of  the  Association  had  been  treated  in  Canada, 
it  would  be  a  graceful  adt  to  form  a  fund  for  the  purpose 
of  founding  a  gold  medal  at  the  McGill  University  at 
Montreal.  After  consultation  with  the  authorities  at  the 
University  it  was  agreed  that,  subjedt  to  further  consider¬ 
ation,  the  medal  should  be  given  annually,  in  the  Faculty 
of  Applied  Science,  in  which  there  is  at  present  no  prize 
of  this  sort.  Lord  Rayleigh,  the  President  of  the  Asso¬ 
ciation,  undertook  to  adt  as  treasurer,  and  Mr.  W.  Topley 
and  Mr.  H.  Trueman  Wood  as  honorary  secretaries.  In 
answer  to  an  appeal  circulated  amongst  the  members  in 
Canada,  and  to  a  circular  which  has  been  issued  in  this 
country  since  the  return  of  the  Association,  a  sum 
amounting  at  present  to  ^540  has  been  subscribed.  De¬ 
ducting  the  necessary  expenses  of  printing  and  postage, 
there  will  remain  an  amount  of  something  over  ^500  to 
provide  the  medal.  The  General  Committee  of  the  Asso¬ 
ciation  have  agreed  to  provide  from  the  funds  of  the 
Association  sufficient  for  the  purchase  of  a  die,  so  that  the 
interest  resulting  annually  from  the  investment  of  the  whole 
of  the  above  amount  maybe  available  for  the  medal  itself. 
The  honorary  secretaries  will  be  glad  to  receive  contribu. 
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tions  from  any  members  of  the  Association  who  may  not 
yet  have  subscribed.  These  may  be  sent  to  them  at  the 
Society  of  Arts’  House,  John  Street,  Adelphi ;  or  may  be 
paid  into  the  account  of  the  fund,  at  Messrs.  Hoare,  a7. 
Fleet  Street.  ' 


MEETINGS  FOR  THE  WEEK 


Monday,  Dec.  22nd. — Medical,  8.30. 

-  London  Institution,  5. 

T  e  esday,  23rd.  Institution  of  Civil  Engineers,  8.  (Anniversary), 
Friday,  26th. — Quekett  Microscopical  Club,  8. 

Saturday,  27th.— Royal  Institution,  3.  “  The  Sources  of  Electricity." 
by  Professor  Tyndall. 


PATENTS,  DESIGNS,  &  TRADE  MARKS  ACT,  1883. 


In  the  matter  of  Letters  Patent  granted  to  Charles  Rumble  and 
Frederick  Sear,  Chemists,  both  of  Belmont  Works,  Battersea,  in 
the  County  of  Surrey,  for  an  invention  of  “  A  New  or  Improved 
Process  for  the  Separation  of  Glycerine  from  Fatty  Substances,’  > 
Dated  5th  September,  1883,  No.  4264. 

MOTICE  IS  HEREBY  GIVEN  THAT 

the  said  Charles  Rumble  and  Frederick  Sear  have  applied 
under  Sections  18  to  21  of  the  Patents,  &c.,  Aft,  1883,  and  Rules  48  to 
56  of  the  Rules  made  thereunder,  for  leave  to  amend  the  Specification 
filed  by  them  in  pursuance  of  the  said-Letters  Patent. 

A  copy  of  the  Specification  as  proposed  to  be  amended  is  open  to 
public  inspection  at  the  Patent  Office,  and  full  details  of  the  proposed 
amendment  were  advertised  in  the  Official  J  ournal  of  the  Patent  Office 
issued  on  the  5th  day  of  December,  1884,  No.  97,  page  1264. 

Any  persons  intending  to  oppose  such  application  must  leave  par¬ 
ticulars  in  writing  of  their  obje&ions  to  the  proposed  amendment  at 
the  Patent  Office,  25,  Southampton  Buildings,  Chancery  Lane 
London,  W.C.,  within  one  month  from  the  date  hereof.  1 

Dated  this  5th  day  of  December,  1884, 

H.  READER  LACK, 

Comptroller  General. 

CARPMAEL  and  Co., 

24,  Southampton  Buildings, 
London,  W.C., 

Agents  for  the  Applicants. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN, 

ALBEMARLE  STREET,  PICCADILLY,  W. 


CHRISTMAS  LECTURES. 

Lecture  Hour  Three  o'clock  p.m. 

Processor  Tyndall,  D.C.L.,  F.R.S.,  M.R.I.— Six  Leaures  (adapted 
to  a  J uvenile  Auditory)  on  T he  Sources  of  Electricity  :  Friaion- 
eleftricity,  Volta-elearicity,  Pyro-eleancity,  Thermo-elearicity 
Magneto-elearicity ;  on  Dec.  27  (Saturday),  Dec.  30,  1884;  Jan.  1,  3, 
6,  8, 1865.  One  Guinea  the  Course ;  Children  under  16,  Half-a-Guinea. 

AFTERNOON  LECTURES  BEFORE  EASTER,  1885. 

Lecture  Hour  Three  o’clock  p.m. 

Professor. Henry  N.  Moseley,  M. A.,  F.R.S.— Five  Leaures  on 
‘‘ Colonial  Animals  :  their  Struaure  and  Life  Histories;”  on  Tues¬ 
days,  Jan.  13,  20,  27,  Feb.  3,  10.  One  Guinea. 

Professor  Sidney  Colvin,  M. A.— Two  Leaures  on ‘‘ Museums 
and  National  Education;”  on  Tuesdays,  Feb.  17,  24.  Half-a-Guinea. 

Professor  Arthur  Gamgee,  M.D.,  F  R.S. — Four  Leaures  on 
“  Digestion  ”  (the  subjea  to  be  continued  after  Easter) ;  on  Tuesdays 
March  3,  10,  17,  24.  One  Guinea  (including  Course  after  Easter).  ‘ 

Professor  Dewar,  M.A.,  F.R.S.,  M.R. I.— Eleven  Leaures  on 
“.The  New  Chemistry  ;”  on  Thursdays,  Jan.  15,  22,  29,  Feb.  5,  12  19 
26,  March  5, 12,  19,  26.  One  Guinea.  ' 

Charles  Waldstein,  Ph.D.  Heidelberg,  Hon.  M.A.  Cantab.— 
Three  Leaures  on  “  Greek  Sculpture  from  Pheidias  to  the  Roman 
Era;”  on  Saturdays,  Jan.  17,24,  31.  Half-a-Guinea. 

George  Johnstone  Stoney,  Esq.,  M.A.,  F.R.S.— Three  Leaures 
on  “  The  Scale  on  which  Nature  Works,  and  the  Charaaer  of  some 
of  Her  Operations  ;”  on  Saturdays,  Feb.  7,  14,  21.  Half-a-Guinea. 

Carl  Armbruster,  Esq.  —  Five  Leaures  on  “  The  Life,  Theory, 
and  Work  of  Richard  Wagner  (with  Illustrations,  Vocal  and  Instru¬ 
mental)  ;  on  Saturdays,  Feb.  28,  March  7,  14,  21,  28.  One  Guinea. 

Subscription  (to  Non-Members)  to  all  the  Courses  during  the  Season 
Two  Guineas.  Tickets  issued  daily  at  the  Institution,  or  sent  by  post 
on  receipt  of  Cheque  or  Post-Office  Order. 

Members  may  purchase  not  less  than  Three  Single  Lecture  Tickets 
available  for  any  Lecture,  for  Half-a-Guinea. 


A  dvertisements 


f  Chemical  News 
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Now  ready ,  8 vo.,  pp.  520,  price  10s,  6 d. 

A  Fifth  thoroughly  Revised  Edition,  embodying  the  Adt  of  1883 
and  all  Reported  Decisions  to  date. 

THE  PATENTEES’  MANUAL: 

BEING  A  TREATISE  ON  THE 

LAW  AND  PRACTICE  OF  LETTERS  PATENT. 

ESPECIALLY  INTENDED  FOR  THE  USE  OF 
PATENTEES  AND  INVENTORS. 

BY 

JAMES  JOHNSON, 

OF  THE  MIDDLE  TEMPLE,  BARRISTER-AT-L&W  J 
and 

J.  HENRY  JOHNSON,  Assoc.  Inst.  C.E., 

SOLICITOR  AND  PATENT  AGENT. 


London ; 

LONGMANS,  GREEN,  &  CO.,  Paternoster  Row. 


MANCHESTER  CORPORATION  GAS-WORKS. 


MANAGER. 


The  Gas  Committee  are  prepared  to  receive 

applications  for  the  Appointment  of  a  Manager  for  their  New 
Station  at  Bradford  Road,  at  a  Salary  of  £500  per  annum.  Prefer¬ 
ence  will  be  given  to  a  gentleman  possessing  a  practical  knowledge  of 
the  working  of  Regenerative  Furnaces. 

The  successful  candidate  will  be  required  to  devote  the  whole  of  his 
time  to  the  duties  of  his  office. 

Applications,  stating  age  and  experience,  and  enclosing  copies  of 
recent  testimonials,  to  be  forwarded  to  the  office  of  the  Superintendent 
of  the  Gas  Department,  on  or  before  12  o’clock  noon  on  Monday,  the 
22nd  December  instant,  addressed  to  the  Chairman  of  the  Gas 
Committee,  and  endorsed  “  Application  for  Appointment  of  Station 
Manager.” 

Canvassing  will  disqualify. 

By  Order, 

Town  Hall,  Manchester,  JOS'  HERON, 

3rd  December,  1884.  Town  Clerk. 

J.  S.  MERRY, 

ASSAYER  AND  ANALYTICAL  CHEMIST, 

S  WA  N  S  E  A  . 

'  EVERY  CHEMICAL  MANUFACTURER 

SHOULD  OBTAIN 

BAILEY’S 

Illustrated  Pump  Catalogue 

Being  an  account  of  all  their  many  modifications  of 
Pumping  Machinery,  including  : — 

HAND 
STEAM 
CALORIC 
STRAP 
PLUNGER 
ACID 

AND  OTHER 

Which  can  be  had  POST  FREE  on  application  to 

W.  H.  BAILEY  &  CO., 

Engineers,  Brassfounders,  &c. 

Manufacturers  of  all  kinds  of  High  Class  Boiler  and 
Engine  Mountings,  Steam  Gauges,  &c. 

ALBION  WORKS,  SALFORD,  MANCHESTER. 

E.  J.  DAVEY 

[Printer  of  The  Chemical  News). 

Estimates  forwarded  for  all  descriptions  of 

Scientific,  feejmial  anti  6 metal  frinting. 

BOY  COURT,  LUDGATE  HILL,  LONDON,  E.C, 


PUMPS. 


Established  1879. 


ROBERT  DAGLISH  &  CO., 

ENGINEERS,  BOILER  AND  BRIDGE 
MAKERS,  MILLWRIGHTS, 

BRASS  AND  IRON  FOUNDERS. 


Manufadturers  01  every  description  of  Condensing,  or  High-pressure 
Blowing,  Pumping,  Rolling,  Winding,  and  Patent  Steam-engines 
of  any  required  power, for  Irrigating,  Draining,  Mining, Rolling  Mills 
or  Water  Works  purposes,  and  Manufadturers  of  every  description  of 
Chemical,  Colliery,  Copper  Ore,  Gold  Mining,  Glass, and  Rock-sal 
Machinery. 

Black-ash  Revolving  Furnaces  of  the  Most  Approved  Type. 

Bessemer  Steel-Rail  Plant. 

Compressing-Engines  for  Collieries,  Iron  Works,  and  Weldon’s 
Patent  Bleaching- Powder  Process. 

Caustic,  Chlorate,  Decomposing,  Nitre  Nitro-Glycerine,  Iodine 
Potash,  Sulphur,  Acid,  and  Oxalic  Pans. 

Gas  Producers  Patent  for  Heating  and  other  Purposes. 

Pyrites  Burners  for  Irish,  Norwegian, and  Spanish  Oresof  Im¬ 
proved  Construdtion. 

Patent  Rousing  Machinery  for  Brewers. 

Retorts,  Acid,  Gas,  Iodine,  Nitric,  Nitre  Nitro-Glycerine  and 

Vitriol  Refining. 

Steam  Superheatersimproved  or  Oil  Tar  and  Resin  Refining. 

Steam  Sulpbui  Melter. 

Stills  for  Oil,  Resin,  and  Tar. 

Wheels,  Bevel  Mitre,  and  Spur  Moulded  on  the  Shortest  Notice 
by  Patent  Machinery. 

Makers  of  Alizarine  Plant,  Jones  and  Walsh’s  Patent  Sulphate 
of  Soda  Furnace,  Kynaston’s  Patent  Alum  Plant,  Madtear’s 
Patent  Carbonating  Furnace,  and  Parnell  and  Simpson’s  Patent 
Causticiser,  Improved  Revolving  Copper  Calcining  Furnaces. 

Lists  sent  on  Application. 


Photographs,  Plans,  and  other  information  supplied 
on  receipt  of  Order. 


31  HELEN'S  ENGINE,  BOILER,  AND  BRIDGE  WORKS 
AND  FOUNDRY, 

TAITCASTa:iE,E 

BICHROMATE 
OF  SODA. 


Potter  and  Higgin’s  Patent 

A  complete  substitute  for  Bichro¬ 
mate  of  Potash  in  Dyeing, 
Calico  Printing,  Colour  Making} 
and  all  other  manufactures 
where  Chromic  Acid  is  a  neces¬ 
sary  element. 

it  contains  as  much  Chromic  Acid  as 
Bichromate  of  Potash. 

It  is  cheaper  than  Bichromate  of  Potash. 

It  is  more  soluble  than  Bichromate  of 
Potash. 

it  is  of  uniform  strength  and  purity. 


SOLE  MAKERS— 

E.  P.  POTTER  &  CO., 

LITTLE  LEVER,  NEAR  BOLTON. 
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Vol.  L.  No.  1309. 


ON  THE 

TESTING  OF  ANILINE  HYDROCHLORIDE 
(“ANILINE  SALTS.”) 

By  ROWLAND  WILLIAMS,  F.C.S.,  &c. 

The  following  hints  may  possibly  be  of  use  to  chemists 
who  have  not  had  much  experience  in  the  testing  of  ani- 
lme  hydrochbrate,  or,  as  it  is  usually  termed  in  calico- 
printing  and  other  works,  “aniline  salts.”  The  main 
points  for  investigation  are-d),  absence  or  presence  of 
grit;  (2),  degree  of  acidity;  and  (3),  purity  of  the  aniline 
from  which  the  “salts”  have  been  prepared  6 

(1)  Grit.  This  is  tested  for  by  dissolving  a  few  ounces 

nlflnhe-  “Sf}tS’’  Tuantity  be  available^  in  water,  and 

allowing  the  insoluble  matter  (if  any)  to  settle  to  the  bot- 
tom  of  the  vessel.  A  slight  trace  of  grit  will  usually  be 
found  but  tins  may  be  disregarded.  If,  however,  a  con¬ 
siderable  amount  of  gritty  insoluble  matter  be  present  it 

Then  tbrLTfaSheadfWlth,VVatrSeVeraI  times  by  decantation, 
then  transferred  to  a  tared  crucible,  ignited,  and  weighed 

f  m  hPU^S  S1  hca;  ^  1S  Yery  lmportant  that  the  “  salts  ” 
^°S  absolutely  free  trom  grittiness,  otherwise 
e  debtors  are  attacked  and  the  pieces  “  streaked  ” 
during  the  printing  of  aniline  blacks. 

(2)  Acidity. -This  estimation  is  made  by  dissolving  a 
small  quantity  say  2  grms.)  of  the  “  salts  ”  in  water,  and 

1  rating  d.redly  witn  standard  NaHO,  using  either 
! ‘“I1®  f,r  PhenoHphthalein  as  indicator.  In  well-prepared 
salts,  the  above-mentioned  amount  will  require  about 
I4  C.C  of  normal  NaHO  for  neutralisation  of  the  free 
acid.  It  must  be  distinctly  understood  that,  while  a 
moderate  degree  of  acidity  is  necessary  for  the  production 
of  a  good  black,  an  excesssive  amount  is  extremely 

fbc  rWhtt  0n  ac.c,ount  of  lts  liability  to  cause  injury  to 
the  cloth  during  the  process  of  steaming.  Consequently, 

in  the  examination  of  “aniline  salts”  this  important 
point  must  always  be  specially  attended  to,  as  “  salts  ” 

enouglUn  others. reSpea'  al‘houSh  satisfadory 

PltrJy'~ Ir?. order  to  ascertain  the  purity  (or  other- 
wise)  o.  the  amlme  from  which  the  “  salts  ”  have  been 

manufadured,  it  is  necessary  to  obtain  a  little  of  the  oil 

m  the  free  state.  .  This  is  accomplished  by  decomposing 

f"  a3Ucye0USf,  S°PUon  of.  the  “salts ’’with  caustic  soda, 
treatmg  with  ether,  which  readily  dissolves  the  aniline, 
and  afterwards  evaporating  off  the  ether.  Afewc.c.  of 
he  resu  tant  aniline  are  then  heated  for  some  time  at  a 
emperalure  of  i8o°C.,  with  an  equal  quantity  of  strong 

*  „f„n‘C  aTCfldf,solut!°n’  and  the  resulting  mass  boiled  with 
water.  If  the  aniline  be  contaminated  with  toluidine,  the 
aqueous  solution  is  coloured  crimson  to  a  greater  or  lesser 

nwfr!l  tnatCHC0?ding  t0  th,e  amount  of  impurity  present, 
owing  o  the  formation  of  rosaniline.  If  the  aniline  be  pure! 

1  i^m0.  °fUra  *?’  of  c°urse-  not  produced.  It  is  also  ad- 
wsable  to  examine  the  “salts”  for.ammonium  chloride 

“^Khr,°CCaSI?na11^  dete<5led  in  rather  large 
’  by  heEltlnp  Wlth  caustjc  soda  in  the  usual  way. 

1  Saare.f  S0  freTuently  present,  but  usually  only  as 
traces, and .as  they  are  probably  due  simply  to  a  slight  im- 

fu^e  ofThe^  h  Hdr°ChH0nC  aC‘d  emPWed  in  the  manufac¬ 
ture  of  the  _  salts,  their  pressure  may  be  disregarded.  A 

Sfofu ldqnoHtIty  °f  the  “®aIts”  when  ignited  in"  a  crucible 
should  not  Jeave  more  than  a  slight  trace  of  residue 

In  addition  to  the  foregoing  purely  chemical  tests,  it  is 
usual,  in  a  print-work,  to  submit?  each  Jfresh  delivery  of 
salts  to  a  practical  test  by  making  up  a  small  quantity 


I"  co?Parisonr  with  the  “  salts  ”  in  use,  “  striking 
off  side  by  side  on  a  font,  steaming,  See.,  and  coirmarinS 

ducedUnty  and  dCpth  °f  Shade  °f  the  aniline  Macks 


ON  JAPANESE  TEA  AND  TOBACCO. 

By  J.  TAKAYAMA. 

The  tea-leaves  are  gathered  in  May,  and  ouicklv  dried  hv 
exposure  to  a,r,  and  carefully  siffo  so  ™  to  separate 

o  eanmdinf?gmTehn‘S0V'a'lS-  -  They  a™  ‘hef  subbed 

to  steaming.  Phis  is  done  by  introducing  the  leaves  intr> 

mesheseitheU^ubbebe'0t<:0rni  Yb'cb  is  fofmed  of Tamboo 

meshes,  the  tub  being  placed  on  an  iron  pan  filled  with 

thelle^SSn  Zbel0^  After  thirty  minutesfwhen 
tne  steam  rises  up,  the  wooden  cover  s  taken  off  and  the 

contents  are  thoroughly  mixed  so  as  to  steL  uniformly 

thej^d  A'?;  Th'S  d°"e'  th£  tub  is  co»«ed  again  w”!h 
the  lid.  This  process  is  repeated,  and  finally  the  contents 

“e '“ken  ?“kan?  C00Jed-  There  is  a  tendency  in  leaves 

to  adhere  to  the  bamboo  rod  during  mixinm 

,  ,  6  le?ue\areJn°,W  sufficiently  softened  to  be  rolled  ud 

between  the  hands  by  a  gentle  rubbing,  after  which  the 

diffiVcn1tare  SU-bje<5led  \°  dfying.  This  operation  is  a  most 
difficult  one,  inasmuch  as  the  quality  of  the  product  depends 
m  great  measure  on  the  treatment  which  the  leaves 
tUhndeiR°  dlirins  t  le  operation,  since  it  is  during  drying 
that  that  fine  colour  becomes  fixed,  with  simultaneous 
produChon  of  that  delicate  flavour  ^  taste 

which  are  wanting  in  the  original  leaves;  so  that  it 

attained  aTer ^  is  ^ 

thJhor?ryingf'1S  ,coadudted  in  a  shallow  rectangular  box, 

^thsmS  The?  15  miade,°f  a  thick  pape?  stiffened 
.  he  box  is  placed  over  a  copper-wire  gauze 

;Eedir  barS’  Whic,h  are  Provided  acrosf?he 
tuinace.  I  he  furnace  is  simply  a  rectangular  box  coated 
with  clay,  and  has  the  depth  of  a -5  shake 
To  begin  the  operation,  first  of  all  a  charcoal  fire  is  made 

it1  the  (urnace*  The  re(hangular  box  is  now  placed  over 
it,  the  leaves  are  next  introduced  into  the  box,  and  the 

workman  continually  rubs  them  between  the  hands,  alter¬ 
nately  tossing  them  up  and  letting  them  fall  until  they 
are  nearJv  dried.  Thus  dried  the  leaves  are  further  dried 
by  keeping  for  a  night  in  the  same  furnace  after  the  char- 

these  bfim  wlthdrawn*  In  large  factories  numbers  of 
these  furnaces  are  arranged  in  rows,  and  during  the 
drying  each  furnace  is  attended  by  one  workman. 

rhe  tea  thus,  dried  is,  before  it  is  sent  to  the  market, 
subjected  to  sorting  and  sieving.  The  sorting  simply  con- 
sists  in  spreading  out  a  certain  quantity  of  tea  upon  a  flat 
table,  and  in  removing  dust,  stems,  and  other  foreign 
matters  by  picking  them  up,  which  operation  is  usually 
done  by  women  and  girls.  The  sorted  tea  is  then  sieved. 

I  he  sieves  of  different  meshes  are  distinguished  from 
one  another  by  the  numbers  1,  2,  3,  &c.,  and  the  number 
of  sievings  as  well  as  the  sieves  used  vary  with  the  quality 
of  the  tea.  lhus,  in  the  case  of  coarse  kinds,  it  is 
passed  twice  or  thrice  through  each  of  1  and  2,  and  in  the 
best  kinds  only  once  through  2,  3,  4,  and  twice  through 
3,  which  has  the  meshes  of  nearly  3  millimetres.  The  tea 
thus  prepared  is  preserved  in  earthenware  or  metallic  pots 
in  order  to  preserve  it  from  the  moisture. 

Black  Tea. 

Before  intercourse  with  Western  nations  was  opened 
this  was  scarcely  known  to  us,  but  now  at  present  it  is 
manu.aCtured,  though  to  a  very  1  mited  extent,  for  the 
purpose  of  exporting  it  to  foreign  countries. 

T  ae  writer  states  the  following  description  of  the  process 
to  be  due  to  the  Report  published  by  order  of  the  Board  for 
promotion  of  industry,  agriculture,  and’commerce. 

In  preparing  the  black  tea,  the  leaves  from  wild  tea 
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Japanese  Tea  and  Tobacco. 


I  Chemical  News, 
t  Dec.  26,  1884, 


Analysis 


Name. 

Shimonohaua 
Toyokumo  . . 
Hochayen  .. 
Kiuimosato. . 
Nagauotomo 
Toyokage  . . 
Toyomaye  . . 
Giokuro 


Moisture. 

,  9-27 

.  9-97 

.  9*38 

.  7'66 
.  871 

.  8'8i 

.  831 

.  6-90 


Ash. 

Organic  Matter. 

Total 

Nitrogen. 

Yens 

Soluble. 

Insoluble. 

Total. 

Soluble. 

Insoluble. 

Total. 

Extradt. 

per  Kin. 

3-86 

1-18 

5'°4 

3576 

50-74 

86-70 

3982 

4-24 

0-24 

374 

1-20 

4"91 

37-06 

46  03 

85-09 

42-70 

4H 

0-25 

2'66 

2-72 

578 

34‘H 

51'10 

85-24 

36-80 

3-90 

O-50 

4'35 

1-26 

5-6l 

38-40 

48-33 

86-73 

42-75 

— 

1-25 

4-28 

I-6g 

597 

37  32 

48-00 

85-32 

41-60 

5'37 

1-50 

3-88 

i-68 

5'56 

40-40 

45-23 

85-63 

44-28 

— 
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3Al 

1  32 

473 

41-87 

45'09 

86-96 

45-21 

3-87 

3-50 

3 ’45 

2‘55 

6'oo 

33'55 

53-55 

87-10 

37-oo 

5-00 

plants,  or  those  which  are  cultivated  without  much  care, 
are  used,  otherwise  there  will  not  be  much  profit. 

The  leaves  after  gathering  are  scattered  on  a  straw  mat, 
and  dried  by  exposure  to  air.  They  are  then  colledted 
and  softened  by  tossing  and  clapping  between  the  hands 
till  they  become  adhesive.  The  leaves  are  then  maae  into 
a  number  of  balls,  which  are  introduced  into  a  large  box, 
which  is  closed  tightly  and  exposed  to  the  sun  for  halhan- 
hour  when  it  is  brought  into  the  house,  and  allowed  to 
lie  in  this  state  for  one  night.  The  balls  are  then  taken 
out  and  subjected  to  the  rolling  and  drying  in  the  same 
way  as  in  the  preparation  of  green  tea.  During  the 
operation  the  workman  turns  the  mass,  so  as  to  prevent  it 
from  being  burnt.  This  process  is  continued  until  the 
leaves  break  very  easily  by  simply  pressing  between  the 
fino-ers,  when  they  are  considered  to  be  perfectly  dry.  f  he 
tea°thus  produced  is  freed  from  impurities  and  stalks,  and 
separated  into  different  kinds  by  passing  through  sieves 
having  meshes  of  different  size. 

The  specimens  he  chemically  examined  are  all  those 
prepared  in  the  celebrated  tea-producing  district  Uji,  and 
are  supposed  to  be  unadulterated. 

The  accompanying  table  gives  the  result  of  the  analyses. 
On  examining  the  table  there  seems  to  be  no  connexion 
between  commercial  quality  and  chemical  composition, 
but  it  is  very  interesting  to  observe  how  nearly  the  same  is 
the  amount  of  the  constituents  in  all  specimens  ;  so  that, 
in  any  instance,  if  we  find  some  of  the  constituents  as  ash, 
for  instance,  in  quantity  differing  from  those  found  in  the 
table,  we  may  consider  such  specimen  as  being  previously 

adulterated.  .  ,  ,  _  , 

Nitrogen  in  the  table  was  determined  by  Dumas  s 

method.  ... 

Theine—  He  estimates  this  most  important  constituent 

of  tea  by  the  following  method  1—15  grms.  of  powdered  tea 
are  mixed  with  an  equal  amount  of  magnesia,  and 
the  mixture  is  boiled  with  water,  filtered,  and  residue 
washed  with  hot  water.  The  filtrate  being  evaporated  to 
dryness  is  exhausted  with  hot  benzole,  and  the  extradt  is 
then  evaporated  and  the  residue  is  weighed.  By  this 
method  he  found  o'i8g  per  cent  in  Nagauotomo,  and 
0-207  per  cent  in  Horiu,  all  brought  from  Uji. 

Analysis  of  Tea  Ash. 


Silica 


Phosphoric  acid 
Chlorine  . . 


Oxide  of  iron  and  alumina 
Manganese  sesquioxide  . . 


Potash 


Green  Tea 

Black  Tea 

from 

Uji. 

from  Settsu. 

I. 

II. 

III. 

IV. 

8-91 

6-ig 

5-01 

4-61 

3-87 

4-7o 

3-03 

4'22 

16-62 

17-02 

21-87 

19-77 

1-62 

i-95 

1-26 

1*04 

782 

9’45 

6-23 

7-02 

8-21 

9-06 

6-35 

7-96 

o‘59 

trace 

0-98 

1-30 

I4-57 

I3-I7 

8-33 

10-42 

6-95 

6-17 

6-92 

7-00 
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4-0-3 

5-01 

2-99 

27-92 

28-11 

35-04 

33-6o 

99-78 

99-86 

100-03 

99-93 

Tannin. — This  is  determined  by  a  standard  solution  of 
plumbic  acetate.  In  six  specimens  from  Uji  he  found  the 
following  amounts  Toyonokumo,  16  per  cent  ; 


Toyokague,  16-25  percent;  Shimonohaua,  15-62 per  cent; 
Nagauotomo,  14-70  per  cent;  Toyomaye,  16  70  per  cent ; 
Hochayen,  1612  per  cent. 

Gum. — Estimated  by  evaporating  the  aqueous  extradt  of 
tea  almost  to  dryness,  treating  the  residue  with  methyl 
spirit,  the  extradt  evaporated  to  dryness,  and  the  residue 
weighed,  which,  afier  ignition  is  again  weighed  ;  the  loss 
represents  the  gum.  By  this  method  he  found  tne  follow¬ 
ing  amounts  in  the  same  specimens  as  above  : — Toyokumo, 
1372  per  cent;  Toyokage,  9-75  per  cent;  Shimonohaua, 
12-32  per  cent ;  Nagauotomo,  io-io  percent,  Toyoumaye, 
g-go  per  cent ;  Hochayen,  io'6i  per  cent. 

Japanese  Tobacco. 

There  are  various  varieties  of  tobacco  plant,  differing 
more  or  less  in  the  form  and  size  of  the  leaf,  but  those 
growing  in  this  country  are  known  as  Ni-cotiana  Chinensis, 
and  Nicotiana  Tabacum,  bearing  rose-coloured  flower,  and 
growing  to  the  height  of  3  to  5  feet.  The  tobacco  plant  is 
cultivated  almost  in  every  province,  but  the  best  leaves 
are  produced  in  the  provinces  of  Hizeu,  Hitachi,  Satsuma, 
and  Nagato. 

The  mode  of  colledting  the  leaves  varies  in  different 
places,  but  generally  two  or  three  small  leaves,  which  are 
situated  at  the  upper  part  of  the  stem,  are  first  taken  off 
by  hand,  and  the  remaining  leaves,  after  being  exposed  to 
the  sun  for  3  to  5  days,  are  successively  taken,  three  or 
four  at  a  time.  In  Awa  it  is  just  reversed ;  the  lower 
leaves,  which  are  of  inferior  quality,  are  taken  off  at  first 
in  June,  when  the  leaves  are  slightly  yellowish,  and  the 
middle  leaves,  which  form  the  best  sorts,  are  collected 
after  13  or  14  days.  In  some  places  a  second  crop  is 
obtained  from  new  shoots,  which,  if  properly  cultivated, 
yield  leaves  which  are  not  inferior  to  those  of  the  first 
gathering. 

The  leaves  thus  collected  are  placed  on  a  floor  covered 
with  a  straw  mat,  allowed  to  remain  for  one  or  two  days, 
when  the  mat  is  taken  off ;  those  which  have  assumed  the 
melon-yellow  colour  are  sorted  out  and  dried  by  exposure 
to  air,  while  those  still  retaining  the  original  colour  are 
kept  in  the  same  condition  till  the  required  colour  is 
developed. 

The  dried  leaves  are  now  packed  and  sent  to  market. 
According  to  Japanese  fashion,  tobacco  for  smoking 
purposes  is  cut  into  finejthreads. 

Analysis  of  Tobacco  Leaves. 

Province  of  Production. 

.JL_ 


Nagato. 

Shimozuki. 

Settsu. 

Osumi. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Water 

..  6-41 

io-oi 

7-63 

13'lS 

Ash  . . 

1576 

8-45 

20-71 

9-80 

Nicotine  . . 

2-45 

3-02 

3-92 

1-89 

Acetic  acid 

..  005 

0-04 

O'OI 

o-o8 

Oxalic  ,, 

trace 

0-27 

0-25 

trace 

Malic  ,, 

0-79 

1-02 

1-83 
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Citric  „ 

0-52 

o-59 

0-92 

0-89 

Pedtic  ,, 

1-24 

5-84 

7-42 

2-35 

The  methods 

he  used  for  the  determination  of  nicotine 

organic  auius  uic  iuhuwo  . 

1.  Nicotine. — 10  grms.  of  powdered  tobacco  are  made 
alkaline  by  ammonia  which  is  intended  to  displace  nico- 
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tine.  It  is  then  extracted  by  ether,  the  extract  evaporated 
to  dryness,  when  a  pasty  residue  of  nicotine  and  a  geenish 
yellow  resinous  body  is  obtained  from  which  nicotine  is 
determined  by  standard  sulphuric  acid. 

Acetic  A cid  — Tobacco  powder  is  moistened  with  water 
and  then  ground  with  tartaric  acid.  The  mass  is  exhausted 
with  steam,  which  volatilises  acetic  acid,  and  which  is  con¬ 
densed  by  means  of  Liebig’s  condenser.  The  acid  is 
determined  by  means  of  standard  alkaline  solution. 

3.  Oxalic,  Malic,  and  Citric  Acids. — 10  grms.  of  tobacco 
are  moistened  with  hydric  sulphate,  the  quantity  to  be 
used  being  previously  calculated  from  the  ash  of  the  leaves. 
It  is  then  exhausted  with  ether  in  a  continuous  distillation 
apparatus.  The  organic  acids  are  dissolved  in  ether  and 
the  operation  is  completed  when  a  small  quantity  of  ether, 
evaporated,  does  not  leave  any  residue. 

In  order  to  extradt  the  required  acids,  leaving  the  foreign 
bodies  in  ether  solution,  a  few  drops  of  water  are  added 
and  the  whole  is  shaken.  The  aqueous  solution  is 
separated  from  ether  solution,  and  the  water  solution  is 
neutralised  by  ammonia,  and  a  few  drops  of  acetic  acid  is 
added.  Then  the  oxalic  acid  is  precipitated  by  a  dilute 
solution  of  calcic  acetate  and  determined. 

To  the  filtrate  a  dilute  solution  of  lead  acetate  is  added 
until  a  permanent  precipitate  appears,  and  about  1  c.c.  of 
the  supernatant  liquid  is  taken  into  a  test  glass,  and  a  drop 
of  very  dilute  lead  acetate  solution  is  added ;  if  the 
precipitate  produced  is  not  dissolved  by  addition  of  a  few 
drops  of  acetic  acid,  then  after  1  c.c.  taken  is  returned  to 
the  main  portion  the  addition  of  lead  acetate  is  continued. 
This  is  repeated  till  a  precipitate,  produced  by  a  new 
addition  of  lead  acetate,  is  completely  soluble  in  hydric 
acetate.  Then  it  is  filtered,  washed  with  water  containing  a 
small  quantity  of  lead  acetate  and  acetic  acid,  and  finally 
with  alcohol  at  36°.  The  washings  are  kept  separate  from 
the  main  filtrate.  Citric  acid  is  then  determined  from  the 
lead  oxide  left  after  combustion  of  the  precipitate.  In 
the  washings  a  small  quantity  of  citric  and  malic  acids  are 
present ;  they  are  precipitated,  after  alcohol  is  expelled,  by 
adding  an  excess  of  lead  acetate,  and  their  amounts  are 
determined  from  the  quantity  of  lead  oxide,  assuming  the 
two  acids  to  be  present  in  equal  proportions. 

In  the  filtrate  malic  acid  is  precipitated  by  adding  an 
excess  of  lead  acetate  solution,  and  the  precipitate  is 
treated  as  in  case  of  citric  acid. 

4.  Pectic  Acid. — 10  grms.  of  powdered  tobacco  are  ex¬ 
hausted  with  alcohol  at  36°  containing  14th  its  volume  of 
concentrated  hydric  chloride  until  the  filtered  liquid  no 
longer  contains  lime.  The  residue  is  washed  with  alcohol 
so  as  to  remove  hydric  chloride  completely,  and  it  is  then 
treated  with  a  solution  containing  a  known  quantity  of 
ammonium  oxalate,  by  which  pedtic  acid  is  dissolved  out. 
After  two  hours’  digestion  at  35°,  it  is  filtered,  the  residue 
washed,  the  filtrate  made  to  1  litre,  from  which  a  known 
volume  is  measured  out,  and  an  excess  of  calcic  acetate  is 
added,  when  a  white  precipitate  of  oxalo-pedtate  of  lime 
is  formed,  which  is  filtered  on  a  weighed  filter  and  weighed 
after  drying  at  100°  C.  This  precipitate  is  then  burnt,  and 
the  amount  of  lime  formed  is  ascertained.  The  amount 
of  pedtic  acid  is  then  calculated  from  the  following  : — 
_ P  =  (B  — CjA), 

Province  of  Production. 


Nagato. 

Shimozuki. 

Settsu. 

Osumi. 

Carbonic  acid. . 

I0’20 

I5'40 

10*20 

14*86 

Sulphuric  ,,  . . 

475 

3'4° 

2*02 

5-52 

Phosph.  ,,  .. 

470 

5-i5 

3‘32 

4-85 

Chlorine  . . 

11*70 

8-23 

5-56 

4’45 

Silica 

3-86 

5-46 

9‘55 

5'5I 

Fe203  + AI2O3.  • 

3-80 

2*6o 

8*17 

9-15 

Lime 

33'12 

22'92 

23M5 

21*95 

Magnesia 

7'98 

6'57 

8*02 

6*78 

Potash 

I378 

25‘52 

27*51 

24*49 

Soda . . 

6-n 

4*18 

3*82 

1*90 

99'6o 

99'43 

99*62 

99*46 
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where  A  is  the  weight  of  ammonium  oxalate,  and  B  that  cf 
oxalo-pedtate,  and  C  the  amount  of  lime  formed  on  burning 
oxalo-pedtate. 


LONDON  WATER  SUPPLY. 

Report  on  the  Composition  and  Quality  of  Daily 
Samples  of  the  Water  Supplied  to  London 
for  the  Month  ending  November  30TH,  1884. 

By  WILLIAM  CROOKES,  F.R.S. 

WILLIAM  ODLING,  M.B.,  F.R.S. ,  F.R.C.P., 

Professor  of  Chemistry  at  the  University  of  Oxford. 

and  C.  MEYMOTT  TIDY,  M.B.,  F.C.S., 

Professor  of  Chemistry  and  of  Forensic  Medicine  at  the  London 
Hospital ;  Medical  Officer  of  Health  for  Islington. 


I'o  Colonel  Sir  Francis  Bolton,  Water  Examiner, 
Metropolis  Water  Act,  1871. 

London,  December  6th ,  1884. 

Sir, — We  submit  herewith  the  results  of  our  analyses 
of  the  172  samples  of  water  colledted  by  us  during  the  past 
month,  at  the  several  places  and  on  the  several  days  indi¬ 
cated,  from  the  mains  of  the  seven  London  Water  Com¬ 
panies  taking  their  supply  from  the  Thames  and  Lea. 

In  Table  I.  we  have  recorded  the  analyses  in  detail  of 
samples,  one  taken  daily  from  November  1st  to  November 
29th  inclusive.  Thepurity  of  the  water,  in  respedt  oforganic 
matter,  has  been  determined  by  the  Oxygen  and  the 
Combustion  processes;  and  the  results  of  our  analyses  by 
these  methods  are  stated  in  Columns  XIV.  to  XVIII. 

We  have  recorded  in  Table  II.  the  tint  of  the  several 
samples  of  water,  as  determined  by  the  colour-meter 
described  in  a  previous  report. 

In  Table  III.  we  have  recorded  the  oxygen  required  to 
oxidise  the  organic  matter,  and  the  quantities  of  free 
oxygen  present  in  the  whole  of  the  samples  submitted  to 
analysis. 

Of  the  172  samples,  all  excepting  one  that  was  recorded 
as  “ slightly  turbid,"  were  found  to  be  perfedtly  clear, 
bright,  and  well-filtered. 

The  proportions  of  organic  matter  in  the  water  supplied 
by  the  several  Companies  during  the  past  month  have 
continued  low,  and  below  the  average  for  the  season  of 
the  year,  though  not  to  so  exceptional  a  degree  as  in  the 
samples  examined  in  the  preceding  month.  In  our  report 
for  the  month  of  July  last  we  called  attention  to  the  cir¬ 
cumstance  that  the  habitual  slight  monthly  rise  then 
noticed,  in  the  always  small  proportion  of  organic  matter 
present  in  the  water  supply  of  London,  was  “  ordinarily 
followed  by  a  more  decided  fall  in  August  and  September, 
to  be  succeeded,  in  its  turn,  by  an  appreciable  rise  in 
Odtober  and  November.”  During  the  past  month,  how¬ 
ever,  the  mean  proportion  of  organic  matter  in  the  water, 
though  above  that  met  with  in  Odtober,  can  scarcely  be 
said  to  have  manifested  as  yet  the  “  appreciable  rise  ” 
usually  noticeable  in  the  early  winter  months. 

We  are,  Sir, 

Your  obedient  Servants, 

William  Crookes, 
William  Odling, 

C.  Meymott  Tidy. 


the 

COMPOSITION  AND  METHODS  OF  ANALYSIS 
OF  HUMAN  MILK.* 

By  Prof.  ALBERT  R.  LEEDS,  Ph.D. 

(Concluded  from  p.  291). 


IV.  N dtionality . — The  statistics  are  entirely  too  meagre 
to  determine  the  influence  of  nationality.  It  would  be 

*  Read  by  invitation,  before  the  College  of  Physicians  of  Phila¬ 
delphia,  May  7th,  1884,  and  reprinted  by  permission  from  advance- 
sheets  of  its  Transactions, 


London  Water  Supply. 


3^2 _  Composition  and  Methods  of  Analysis  of  Human  Milk .  { c DEeMc'c26L m"s‘ 

TABLE  VI. — MILK  OF  WOMEN  FROM  FIRST  TO  ELEVENTH  DAY  OF 

LACTATION. 

A  =  No.  of  cases  above  or  below  tbe  general  average. 

B  =  Averages  for  A. 

C  =  Averages  from  the  first  to  eleventh  day  of  lactation. 

D  =  General  averages  from  the  1st  to  270tli  day  of  lactation. 


Albuminoids 

|  Milk 

-sugar 

Fat. 

Solids  not 
fat. 

Ash. 

Total 

solids. 

°  a 

£  a 

4 

cd 

Ab’ve 

Bel’w 

Ab’vc 

Bel’w 

|41> 
Ab  ve 

Bel’iv 

j 

Ab’ve 

Bel’w 

Ab’ve 

Bel’w  Above 

Below 

00 

p 

av. 

av. 

av. 

av. 

av. 

av. 

|  av. 

av. 

av. 

av. 

j  av. 

av. 

13 

1 

2.40 

•««•*• 

IM,M 

0.45 

6.01 

9.07 

0.22 

15.07 

14 

1 

2.52 

. 

. 

6.44 

4.95 

9.23 

0.27 

14.16 

7 

2 

3.12 

. 

. 

6.47 

5.49 

9.91 

0.32 

15.35 

47 

2 

4.86 

. 

. . 

5.40 

3.36 

9.46 

. 

•••••• 

0.20 

13.35 

6 

2 

1.45 

7.24 

3.20 

8  93 

0.24 

10  in 

38 

2 

1.82 

6.96 

3.97 

8.97 

0.19 

19,  £7 

15 

3 

2.18 

6.75 

2.84 

9  06 

0.13 

1 1 

40 

3 

1.75 

6.94 

3.68 

8  97 

0  28 

64 

3 

2.00 

. 

6.69 

3.96 

9.01 

0.32 

13.05 

8 

4 

2.15 

...... 

6.51 

2.31 

8.94 

0.28 

ii  an 

16 

5 

0.85 

5.50 

6.16 

6.57 

0.22 

19.  7Q 

45 

5 

2.33 

7.48 

2.47 

9.97 

0.16 

A  >-J .  i  i) 

1  9  9A 

67 

5 

1.96 

7.28 

4.74 

9.54 

0.30 

14.28 

IcVidU 

18 

6 

3.95 

7.92 

4.37 

12.09 

0.22 

16.55 

41 

6 

2.45 

..  .  .  T  , 

6.08 

3.82 

8.72 

0.19 

19  A1 

21 

8 

. 

. 

. 

. . 

...... 

13.01 

32 

10 

1.53 

. . 

5.84 

5.62 

7.21 

6.14 

12.99 

34 

10 

2.19 

7.46 

6.89 

9.90 

0.25 

16.66 

A 

XI. 

VI. 

VI. 

XI. 

VIII. 

IX. 

VII. 

X. 

XI. 

VI. 

VIII. 

X. 

B 

2.74 

1.56 

7.40  | 

6.28 

5.53 

3.29 

10.01 

8.54 

0.26 

0.17 

14.81 

12.43 

C 

2.32 

6.67 

4.93 

9.15 

0.23 

13M8 

D 

1.995 

6.936 

4.131 

9.137 

0.201 

13.267 

TABLE  VII.— MILK  OF  WOMEN  FROM  THE  llTH  TO  31st  DAY  OF 

LACTATION. 


39 

29 

48 

28 


(A 

P 

Albuminoids 

Milk-sugar 

Fat. 

Solids  not 
fat. 

Ab’ve 

av. 

Bel’w 

av. 

Ab’ve 
j  av. 

I 

Bel’w 
j  av. 

Ab’ve 

av. 

Bel’w 

av. 

Ab’ve 
|  av. 

Bel’w 

av. 

hi 

2.24 

,,,,,, 

...... 

6.25 

2.76 

8.81 

|12 

2.25 

7.12 

5.85 

9.52 

13 

2.0S 

. 

6.98 

. 

3.28 

9.26 

1  13 

. 

1.73 

7.25 

...... 

2.95 

9.19 

13 

2.33 

...... 

. 

5.78 

4.21 

8.32 

17 

1.81 

6.88 

2.80 

8.89 

17 

. 

1.93 

. 

. 

5.59 

9.06 

19 

2.23 

7.39 

. 

2.95 

9.83 

!  19 

2.27 

. 

. 

6.75 

5.96 

9.17 

20 

1.94 

7.45 

. 

...... 

3.61 

9.56 

2.05 

. 

7.08 

. 

. 

3.00 

9.26 

!  23 

2.42 

6.95 

5.60 

9.56 

23 

2.17 

7.44 

4.36 

9.90 

25 

1.96 

7.31 

. 

4.62 

9.45 

1  26 

1.49 

7.23 

. 

2.12 

8.90 

1 26 

1.95 

7.02 

. 

. 

3.85 

9.19 

27 

1.08 

7.53  i 

. 

.....  - 

3.55 

9.42 

zl 

2.11 

7.41  J 

. 

5.04 

9.72 

29 

2.43 

7.34 

...... 

3.13 

9.98 

30 

1.11 

7.07 

I 

. 

.  | 

. 1 

2.73 

8.40 

XI. 

IX. 

XVI. 

IV. 

VIII. 

XII. 

XIV.  1 

VI.  1 

2.23 

1.76  | 

7.22  | 

6.42 

5.02  1 

3.23 

9.50  f 

8.74 

2.09 

7.06 

4.00 

9.27 

1 

1.995  J 

6.936 

4.131 

9.137 

i 

Ash. 


Total  solids. 


Ab’ve  Bel’w 
av.  I  av. 


0.35 

6.21 

o*si 


0.15 

0.20 

0.18 


0.20 

0.18 


0.29 


0.22 

0.21 

6.21 

0.22 


0.24 


0.15 

0.16 

0.13 

0.19 


0.18 

0.18 


Above 

av. 


15.35 


Below 

av. 


14.69 

14.58 


15.21 


15.25 

14.26 
13.96 


0.20 


XII. 

0.17 


0.201 

0.201 


14.69 


11.45 

12.39 

11.96 

12.57 


12.95 

13.02 

12.31 


11.11 

13.12 
12.84 

13.20 

11.13 


VIII.  XII. 
14.75  |  12.25 
13.25 
13.267 


necessary  to  obtain  for  each  race  a  large  collection  of  I  This  has  never  been  done,  and  would  remiire  nnf  b. 
results,  in  which  the  other  causes  of  variation,  like  age,  but  many  hundred  analyses  ^  ’  n0t  shty’ 

penod  of  lactation,  &c.,  were  allowed  for  or  eliminated.  |  The  difficulty  of  generalisation  upon  these  points  can 
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TABLE  Vlir. — MILK  OE  WOMEN  FROM  TIIE  31ST  TO  91ST  DAY  OF 

LACTATION. 


V-  © 

0  p 
to  ci 

C/2 

oi 

« 

Albuminoids 

Milk- 

sugar. 

Fat. 

Solids  not 
fat. 

Ash. 

Total 

solids. 

Ab’ve 

av. 

Bel'w 

av. 

Ab’ve 

av. 

Bel’w 

av. 

Ab’ve 

av. 

Bel’w 

av. 

Ab’ve 

av. 

Bel’w 
a  v. 

Ab’ve 

av- 

Bel’w 

av. 

Above 

av. 

Below 

av. 

13 

11 

1.76 

6.97 

2.11 

8  93 

0  20 

11.40 

1 

15 

1.41 

7.20 

5.58 

8.81 

0.17 

14.46 

17 

10 

1.49 

7.37 

5.02 

9.03 

0  17 

11.18 

11 

IS 

1.98 

0.99 

3.06 

9.17 

0.20 

12.21 

20 

50 

. 

0.30 

11.08 

23 

53 

2.10 

6.61 

1.02 

8.91 

0  20 

12  88 

10 

S3 

1.45 

7.19 

2.11 

S.81 

0.19 

10.91 

53 

8S 

1.82 

6.83 

4.28 

9.02 

0.37 

13.30 

27 

89 

1,98 

7.00 

2.44 

9.19 

0.21 

11.84 

53 

90 

3.15 

. 

0.76 

6.78 

9.07 

0.16 

15.89 

A 

III. 

VI. 

VI. 

III. 

IV. 

V. 

II. 

VII. 

III. 

VII. 

V. 

V. 

B 

2.07 

1.66 

7.12 

6.73 

5.41 

2.81 

9.1S 

8.91 

0.29 

0.18 

14.38 

11.85 

C 

1.60 

6.99 

8.97 

8.99 

0.22 

13 

11 

D 

1.995 

6.936 

4.131 

9.137 

0.201 

13.267 

TABLE  IX. — MILK  OF  WOMEN  FROM  THE  91ST  DAY  TO  THE  10TH 

MONTH  OF  LACTATION. 


<*-<  © 

* 

Albuminoids 

1  Milk- 

sugar. 

Fat. 

Solids  not 
fat. 

Ash. 

Total  solids. 

to  § 
« 

Ab’ve 

av. 

Bel'w 

av. 

Ab’ve 

av. 

Bel’w 

av. 

Ab’vc 

av. 

Bel’w 

av. 

Ab’ve  Bel’w 
av.  r  av. 

Ab’ve  Bel’w 
av.  j  av. 

Above 

av. 

Below 

av. 

55 

93 

2.43 

,,,,,, 

(•••*• 

6.57 

4.94 

9.27 

0.27 

14.20 

25 

115 

2.16 

7.00 

5.84 

9.38 

0.22 

15.18 

19 

126 

. 

. 

. 

...... 

...... 

. 

0.15 

12.34 

54 

132 

1.50 

7.34 

. 

. 

3.10 

8.92 

0.18 

12.12 

56-9 

136 

1.16 

7.41 

. 

4.79 

...... 

...... 

8.78 

0.21 

13.63 

43 

150 

1.50 

7.32 

3.77 

9.00 

0.18 

12.64 

43 

167 

1:97 

7.38 

4.16 

9.60 

0.25 

13.60 

22 

180 

0  21 

12  74 

44 

180 

1.49 

7.31 

4.84 

9  01 

0  21 

IB  17 

46 

186 

1.35 

7.24 

4  09 

8.89 

030 

13.15 

50 

217 

2.06 

6.39 

4.75 

8.67 

0.22 

13.43 

49 

270 

2.00 

■ 

6.95 

4,04 

9.16 

0.21 

. 

13.74 

A 

IV. 

VI. 

VIII. 

11. 

VII. 

III. 

IV. 

VI. 

IX. 

III. 

VI. 

VI. 

B 

2.16 

1.50 

7.24 

6.48 

4.78 

3.65 

9.35 

8.88 

0.23 

0.17 

13.97 

12.69 

C 

1.78 

7.09 

4.44 

9.07 

0.22 

13.34 

D 

1.995 

6.936 

4.131 

9.137 

0.201 

13.267 

be  most  forcibly  illustrated  by  comparing  the  analysis  of 
sample  No.  40,  which  was  obtained  from  a  negress,  with 
the  other  samples,  and  with  the  general  average.  Neither 
in  colour,  smell,  nor  other  physical  charadteristics,  nor  in 
chemical  constitution,  was  this  one  sample  so  markedly 
different  from  the  others  as  to  be  put,  as  some  have  pro¬ 
posed  to  do  with  the  milk  of  negro  women,  in  a  class  by 
itself. 

V.  Physical  Constitution  of  the  Mother. — A  comparison 
of  the  physical  charadteristics  of  the  mother,  whether 
blonde  or  brunette,  or  more  minutely  as  to  colour  of  eyes, 
hair,  complexion,  See.,  has  not  shown  that  these  differ¬ 
ences  are  necessarily  related  to  corresponding  differenbes 
in  the  composition  of  the  milk.  But  adtual  differences  in 
the  physical  condition  of  the  mother  are  intimately  related. 
The  samples  obtained  from  women  of  over-robust  habit 
were  not  so  rich  in  albumenoids  as  those  from  pronouncedly 
anaemic  women;  and,  generally  speaking,  the  best  milk 
was  obtained  from  lean  women  in  good  physical  condition. 


Certain  Spectroscopic  Procedures. — Eug.  Demar9ay. 
— In  place  of  the  method  of  Lecoq  de  Boisbaudran  the 
author  uses  the  indudtion  spark  obtained  from  a  coil  with 
a  thick  and  short  induction  wire. — Compees  Rendus. 


THE  SPECTROSCOPIC  EXAMINATION  OF  THE 
VAPOURS  EVOLVED  ON  HEATING  IRON,  &c., 
AT  ATMOSPHERIC  PRESSURE. 

By  JOHN  PARRY,  Ebbw  Vale. 


Metallurgists  favoured  with  opportunities  of  observing 
the  behaviour  of  metals  whilst  being  heated  or  fused  are 
of  opinion  that  the  fumes  usually  seen  are  due  to  the 
volatilisation  of  the  metal  itself,  or  of  some  more  volatile 
constituent. 

In  casting  alloys  of  the.  more  fusible  metals,  this  dis¬ 
sociation  or  volatilisation  is  an  accepted  fadt,  and  is 
usually  considered  when  adjusting  the  proportions  of  the 
constituents.  Alloys  of  the  more  infusible  metals,  such 
as  iron,  manganese,  nickel,  cobalt,  &c. ,  have  not  been 
studied  ;  but  those  who  have  observed  the  behaviour  of 
crude  iron  and  steel  whilst  being  fused,  or  otherwise 
manipulated  at  high  temperatures,  have  noted  that,  in 
addition  to  the  well-known  evolution  of  gas,  fumes  are 
given  off,  which  has  led  to  the  inference  that,  as  before 
stated,  some  more  volatile  constituent  is  being  evolved  ; 
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Vapours  Evolved  from  Iron. 


and  Professor  Ledebur  asserts  that  as  iron  is  being  vola¬ 
tilised  the  chemical  composition  of  the  metal  may  be 
changed,  presumably  within  certain  narrow  limits.  It 
may  be  that  crude  iron  is  slowly  dissociated,  and  cer¬ 
tainly  at  the  high  temperature  of  the  Bessemer  process 
iron  is  volatilised,  and  may  be  seen  far  above  the  mouth  of 
the  converter,  forming  a  red  cloud,  quite  unlike  ordinary 
smoke  or  vapour. 

The  spectroscopic  examination  of  the  flames  issuing 
from  blast  and  other  furnaces  show  only  continuous 
spedtra,  with  but  few  lines,  very  similar  to  the  spedlrum 
of  the  ordinary  Bunsen  flame,  with  the  exception  of  the 
Bessemer  flame,  which  gives  the  carbon  spectrum,  to¬ 
gether  with  (according  to  some  observers)  that  of 
manganese. 

I  have,  however,  found  that  many  of  the  metals  are 
volatilised  at  a  comparatively  low  temperature,  but  give 
only  continuous  spectra  when  examined  in  the  flame. 
The  vapour  requires  the  intense  heat  of  the  eledric 
spark  to  be  passed  through  it  to  ensure  complete  dis¬ 
sociation,  and  consequent  produdtion  of  the  usual  line 
spedtra.  (A  list  of  metals  tested  is  attached  hereto.) 

Spiegeleisen  fused  in  a  crucible  evolved  a  fume  in 
which  I  detected  zinc,  copper,  manganese,  calcium,  and, 
with  less  certainty,  magnesium. 

Bessemer  pig-iron,  similarly  treated,  gave  copper,  man¬ 
ganese,  calcium,  either  lead  or  arsenic,  as  well  as  gas 
burning  with  a  flame  resembling  that  of  carbonic  acid. 

Bessemer  pig-iron  burnt  in  a  stream  of  oxygen  at  a  dull 
red  heat  gave  copper,  manganese,  &c.,  as  before,  but 
more  intensely;  also  a  great  number  of  lines  which 
appear  to  be  derived  from  iron.  This  spetrum  requires 
careful  study,  and,  when  developed,  may  throw  some 
light  on  the  reactions  occurring  during  the  Bessemer 
blow. 

Spanish  iron  ore  reduced  in  a  crucible  with  charcoal, 
at  a  heat  sufficient  to  form  a  button  of  fused  metal, 
evolved  zinc,  copper,  and  manganese. 

It  is  therefore  probable  that  matter  may  be  evolved 
during  the  ordinary  heating  processes  in  the  manufac¬ 
ture  of  iron  and  steel,  as  previously  explained,  but  giving 
no  visible  indications  of  the  fadt,  in  consequence  of  the 
heat  being  sufficient  only  to  volatilise  without  effecting 
dissociation. 

With  my  present  limited  experience,  I  am  of  opinion 
that  the  adtual  quantity  of  matter  evolved  from  iron, 
steel,  &c.,  is  very  small,  and  not  at  all  likely  to  affect 
the  quality  of  the  coarser  kinds  of  iron  and  steel, 
although  it  may  be  otherwise  when  a  material  of  good 
quality  and  great  purity  is  required. 

The  germ  of  the  foregoing  is  to  be  found  in  the 
recent  work  of  spedtroscopists,  more  especially  of  Mr. 
Lockj-'er,  who,  in  his  “  Studies  in  Spedlrum  Analysis  ” 
—a  volume  abounding  with  suggestions  which  should,  in 
my  opinion,  be  carefully  studied  by  those  pradtically 
engaged  in  the  iron  manufadture— says,  “  Depend  upon 
it,  that  as  spedtroscopy  becomes  the  daily  work  of  iron 
founders  and  the  like,  it  will  be  found  to  be  bristling 
with  scientific  truth  which  may  be  used  in  these  pradtical 
applications.” 

Note. — Spanish  iron  ore  evaporated  to  dryness  with 
hydrochloric  acid.  The  dried  chlorides  were  carefully 
and  gradually  heated  in  the  blowpipe,  and  copper,  zinc, 
calcium,  barium,  lead,  silver,  and  manganese  lines  succes¬ 
sively  detedted  in  volatilised  chlorides.  At  the  highest 
obtainable  heat  iron  lines  are  seen. 

The  impure  ferric  chlorides,  obtained  by  digesting  steel 
or  iron  in  hydrochloric  acid  and  evaporating  to  dryness, 
heated  as  above,  shows — 1st,  copper  and  calcium ; 
2nd,  manganese  ;  next,  with  less  certainty,  chromium 
and  magnesium.  On  increasing  the  heat  the  iron  spec¬ 
trum  is  vividly  seen. 

Steel  or  iron  filings,  mixed  with  ammonium  chloride, 
and  heated  also,  gives  the  foregoing  series  of  spedtra, 
which  last  longer,  and  may  be  repeated  by  successive 
additions  of  the  chloride. 


Very  fine  spedtra  of  sulphur  and  phosphorus  may  be 
obtained  by  slightly  heating  either  on  a  moderately  hot 
plate  of  iron,  placed  just  below  the  spark  from  the  coil. 

Notes  on  the  Volatility  of  the  Metals  Heated  in  Crucibles. 

Fletcher's Injector  Blowpipe"  used. 

Thallium. — Very  volatile.  Seen  in  flame  and  spark 
above. 

Arsenic. — Very  volatile.  Seen  in  spark  only. 

Copper. — Very  volatile.  Volatilised  from  most  metals 
in  flame  and  spark. 

Cadmium. — Easily  volatilised.  Seen  in  spark  only. 

Zinc. — Easily  volatilised.  Seen  in  spark  only. 

Bismuth. — Volatilised  at  highest  red  heat.  Seen  in 
spark  only. 

Antimony. — Easily  volatilised.  Seen  in  spark  only. 

Potassium, — Easily  volatilised.  In  flame  and  spark. 

Sodium. — Easily  volatilised.  In  flame  and  spark. 

Tin. — Volatilised  at  highest  temperature  of  blowpipe. 
Spark  only. 

Lead. — Volatilised  at  lower  temperature  than  tin. 
Spark  only. 

Silver. — Not  volatile.  Copper  spedlrum  seen.  Spark 
only. 

Gold. — -Not  volatile.  Copper  spedlrum  seen.  Spark  only. 

Chromium. — Not  volatile.  Copper  spedlrum  seen.  Spark 
only. 

Manganese. — Volatilised  with  difficulty.  Spark  only. 

Aluminium. — Volatile.  Spark  only. 

Selenium. — Very  volatile.  Spedtra  require  further  study. 

Tellurium. — Very  volatile.  Spedtra  require  further 
study. 

Phosphorus. — Easily  volatilised  on  hot  plate.  Good 
spark  spedlrum. 

Sulphur. — Easily  volatilised  on  hot  plate.  Good  spark 
spedlrum. 

Notes  of  Experiments  on  the  Spark  Spectra  of  the  Chlorides 

of  the  Metals  and  Alkalies  Volatilised  at  Atmospheric 
Pressure. 

The  chlorides  of  lithium,  strontium,  copper,  and  calcium 
are  volatile  in  the  flame  of  an  ordinary  alcohol  lamp, 
showing  the  charadteristic  spedtral  lines  in  the  spark 
about  one  inch  above  the  flame. 

Zinc,  barium,  copper,  and  magnesium  chlorides  are 
also  faintly  seen.  Query  about  arsenic  ?  Filter-paper 
moistened  with  zinc  chloride  and  placed  in  the  alcoholic 
flame  gave  the  line  W.  L.  4809. 

Steel  filings,  mixed  with  ammonium  chloride  and 
heated — copper  and  manganese  first  appear,  next  cal¬ 
cium  (zinc  ?),  next  iron  spedlra ;  after  heating  thirty 
minutes  only,  one  copper  and  two  manganese  lines  are 
seen.  Iron  lines  nearly  gone ;  calcium  seen.  Further 
heated  thirty  minutes,  only  calcium;  traces  of  copper 
flashing  out. 

Spiegeleisen  as  above  ;  in  addition,  magnesium  seen  ; 
brighter  spedlrum  throughout. 

Copper  chloride  mixed  with  ammonium  chloride  and 
heated  with  spirit-lamp  in  a  glass  tube  20  inches  long — 
copper  distinctly  seen  in  the  spark  at  the  top  of  the 
tube. 

Impure  steel  chlorides,  as  above,  heated  in  glass  tube 
4  inches  long,  spark  at  top — calcium  first  seen,  copper, 
next  manganese  group.  After  heating  some  time,  only 
calcium  and  copper  were  visible. 

Ordinary  nickel,  cobalt,  bismuth,  tin,  and  antimony, 
show  copper  spectrum  when  heated.  All  metals  hitherto 
tested  evolve  copper. 

Query  zinc  in  steel  ? 

Query  magnesium  in  spiegel  ?  Only  first  line  of  mag¬ 
nesium  seen  on  edge  of  nitrogen  line,  W.  L.  5712. 

Compared  this  line  with  magnesium,  by  clamping  cross 
wires  down  on  it ;  magnesium  line  distinctly  seen  on 
edge  of  nitrogen,  W.  L.  5712. 
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PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 

Ordinary  Meeting ,  Thursday,  December  18,  1884. 

Dr.  Russell.,  F.R.S.,in  the  Chair. 

The  following  certificates  were  read  for  the  first  time 
N.  F.  Dutton,  R.  Dormer,  A.  G.  Green,  G.  G.  Henderson, 
W.  A.  Wrenn,  A.  C.  Wilson,  A.  C.  Young,  H.  H.  White- 
head. 

During  the  evening  a  ballot  was  held,  and  the  following 
gentlemen  were  declared  by  the  Scrutators,  Messrs.  Wilson 
and  Cresswell,  to  be  duly  eledted  Fellows  of  the  Society  : — 
W.  P.  Ashe,  Sir  B.  V.  S.  Brodie,  Bart.,  W.  Briggs,  J  .F. 
Ballard,  M.  T.  Buchanan,  W.  G.  Brown,  H.  M.  Chapman, 
W.  H.  Eley,  J.  Frost,  T.  P.  Hall,  H.  J.  Hodges,  H.  Jack- 
son,  F.  Johnson,  J.  D.  Johnstone,  G.  F.  Kendall,  C.  W. 
Low,  F.  M.  Mercer,  P.  C.  Porter,  V.  E.  Perez,  A.  Rickard, 
K.  B.  B.  Sorabji,  R.  R.  Steele,  H.  Smith,  E.  G.  Smith,  G. 
Thorn,  W.  Tate,  P.  C.  Thomas,  T,  Wilton,  J.  H.  Worrall, 
W.  C.  Wise,  W.  H.  Wood. 

The  Secretary  then  read  the  following  paper  : — 

“  Chemico-Physiological  Investigations  on  the  Ccphalo- 
pod  Liver  and  its  Identity  as  a  True  Pancreas ,”  by  A.  B. 
Griffiths.  The  author  has  carefully  dissedled  out  this 
organ  from  a  fresh  cuttle-fish.  He  finds  that  a  small 
portion  of  the  organ  converted  starch-paste  into  dextrose  ; 
the  organ  was  alkaline,  it  emulsified  oil,  and  rendered  milk 
transparent.  Under  the  microscope  a  small  portion  gave 
a  brown  deposit  with  iodine,  and  a  yellow  colour  with 
nitric  acid.  The  author  obtained  a  glycerin  extradt  of  the 
organ  in  the  usual  way,  and  precipitated  a  ferment  from 
the  glycerin  solution  by  alcohol.  This  ferment  converted 
starch  into  dextrose,  and  formed  from  the  fibrin  taken 
from  the  muscular  fibres  of  a  young  mouse  leucin  and  ty- 
rosin,  the  latter  body  giving  with  a  neutral  solution  of 
mercuric  nitrate  a  red  precipitate,  which  reaction  is  stated 
by  the  author  to  be  characteristic  oftyrosin.  The  author 
could  not  detedt  any  bile  acids  or  glycogen,  and  concludes 
that  the  organ  is  more  like  a  pancreas  than  a  liver. 

The  Society  then  adjourned  to  Jan.  15, when  a  paper  “On 
the  Atomic  Weight  of  Titanium  ”  will  be  read  by  Prof. 
Thorpe. 

It  was  announced  that  a  ledture  would  be  given  by  Dr. 
Frankland,  probably  in  February,  “  On  Chemical  Changes 
produced  by  Micro-Organisms.” 


NOTICES  OF  BOOKS- 


The  Art  of  Leather  Manufacture.  Being  a  Practical 
Handbook  in  which  the  Operations  of  Tanning, Currying, 
and  Leather  Dressing  are  fully  described,  the  Principles 
af  Tanning  Explained,  and  many  Recent  Processes 
Introduced,  as  also  Methods  for  the  Estimation  of 
Tannin,  and  a  Description  of  the  Arts  of  Glue-boiling, 
Gut-dressing,  &c.  By  Alexander  Watt.  London  : 
Crosby  Lockwood  and  Co. 

The  author  is,  we  believe,  perfedtly  corredt  in  saying  that 
hitherto  no  English  work  on  the  important  arts  in  question 
has  existed.  He  deserves,  therefore,  praise  for  endea¬ 
vouring  to  supply  this  deficiency  in  our  technical  litera¬ 
ture.  'After  a  historical  introdudtion,  in  which  reference 
is  made  to  the  oppressive  interference  of  the  Excise  up  to 
the  year  1830,  the  author  expounds  the  chemistry  of  the 
dyeing  process.  After  describing  gelatin  and  its  behaviour 
with  tannin,  he  reproduces  Seguin’s  theory  of  the  art,  but 
points  out  many  of  his  errors,  especially  his  ascription  of 
an  important  part  to  gallic  acid.  He  points  out  the 
superiority  of  the  leathers  made  on  the  slow  process  by 
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the  older  tanners  as  compared  with  the  generality  of  the 
superficially-tanned  quick-process  leathers  of  the  present 
day. 

The  author  next  proceeds  to  a  general  description  of 
the  skins  of  animals.  Those  tissues  of  animals  which  are 
capable  of  being  converted  into  gelatin  by  boiling,  he 
terms  “  gelatinous,”  instead  of  “  gelatiginous.”  In  the 
next  chapter,  which  is  devoted  to  an  account  of  the  various 
classes  of  hides  occurring  in  commerce,  Mr.  Watt  quotes 
from  “The  World  of  Insedts,”  though  without  assenting 
to  it,  the  following  absurd  statement : — “  Indeed,  tanners 
prefer  hides  that  have  the  greatest  number  of  bot  holes, 
considering  them  the  strongest  and  best,  which  indeed 
they  are,  as  the  gadfly  never  attacks  any  but  young  and 
healthy  subjedts.”  Common  sense,  independent  of  any 
special  experience,  must  tell  everyone  that  holes  in  a  hide 
seriously  diminish  its  value.  In  fadt,  as  the  author  tells 
us,  how  to.  get  rid  of  these  holes  has  been  an  anxious  sub- 
jedt  of  inquiry,  no  less  for  the  tanner  than  for  the  farmer. 
He  suggests  that  in  the  season  when  the  gadfly  makes  its 
appearance  the  backs  of  cattle  should  be  brushed  over 
with  some  solution  inimical  to  insedts. 

We  come  next  to  a  chapter  on  tannin,  its  preparation 
and  readtions.  A  note  on  the  process  of  dialysis  makes  no 
mention  of  the  fadt  that  animal  membranes  do  not  allow 
the  passage  of  all  bodies  through  their  tissue,  but  keep 
back  some  whilst  transmitting  others.  As  regards  the 
varieties  of  tannin,  Mr.  Watt  accepts  the  view,  now  gene¬ 
rally  received,  that  these  bodies,  though  nearly  allied,  are 
not  identical. 

The  table  of  the  proportions  of  tannin  existing  in  various 
barks,  roots,  extracts,  &c.,  cannot  be  in  all  cases  depended 
upon.  The  quantitative  determination  of  tannin  has  only 
of  late  years  been  brought  to  an  approximately  trustworthy 
state.  It  would  have  been  well,  therefore,  if  another 
column  had  been  added  showing  the  dates  of  the  different 
determinations.  The  figures  here  given  are,  upon  the 
whole,  lower  than  those  to  be  met  with  elsewhere.  Thus 
we  have  the  tannin  in  myrobalans  quoted  as  20  per  cent, 
and  that  in  sumac  as  16;  whilst  in  “  Spon’s  Encyclopae¬ 
dia,”  vol.  v.,  pp.  1987  to  iggi,  they  are  stated  as  con¬ 
taining  respectively  30  to  35  and  24  per  cent,  figures 
which  certainly  agree  much  better  with  our  own  experi¬ 
ence. 

In  discussing  the  gallic  fermentation,  the  author  re¬ 
commends  the  addition  of  anti-zymotic  agents  to  pre¬ 
vent  this  undesirable  change  in  tan-liquors.  He  remarks 
that  exposure  to  the  air  promotes  the  gallic  fermentation, 
and  he  accordingly  suggests  that  the  present  process  of 
“  handling  ”  is  a  mistake. 

In  the  list  of  tanning  materials  we  find  the  myrobalan 
described  under  the  erroneous  name  of  “  myrabolam.” 
Its  size  is  stated  as  varying  from  that  of  a  small  hazel 
nut  to  that  of  the  nutmeg,  which  would  make  it  too 
small.  It  is  suggested  that  the  valonia  might  be  success¬ 
fully  cultivated  in  Australia.  The  same  would  very  pro¬ 
bably  be  the  case  with  sumac.  In  the  extensive  list  of 
tanning  materials  we  find  the  botanical  name  of  the 
“  marsh  rosemary  ”  given  as  Statice  coriaria.  We  have 
always  known  “  marsh-rosemary  ”  as  the  English  name 
for  Ledum  palustre. 

The  following  chapter  contains  the  methods  for  the  ex¬ 
amination  of  tan-drugs  and  the  determination  of  tannin. 
The  “  barkometer  ” — sometimes  called  barktrometer  (!) — is 
necessarily  a  fallacious  instrument,  as  the  specific  gravity 
of  a  tan-liquor  is  raised  by  any  constituent  existing  in 
solution.  The  author,  indeed,  gives  the  caution  that  this 
instrument  should  be  used  only  for  fresh  solutions.  We 
have  next  an  account  of  the  methods  of  Davy,  Bell, 
Stephens,  and  Hammer,  and  the  more  trustworthy  pro¬ 
cedure  of  Lowenthal,  with  its  modifications  by  Mr.  F.  W. 
Hewitt  and  Mr.  H.  R.  Prodter. 

Preliminary  matters  having  been  thus  disposed  of,  Mr. 
Watt  comes  to  the  art  of  tanning  itself.  He  describes  in 
succession  the  operations  of  cleansing  and  softening  the 
dry  hides  as  received,  and  the  depilation  or  unhairing 
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process.  Here  we  find  a  very  necessary  caution  as  re¬ 
gards  the  use  of  calcium  disulphide.  The  hydrogen  sul¬ 
phide  given  off  has  a  very  injurious  action  upon  the  work¬ 
men  exposed  to  it,  and  may  even  produce  temporary 
blindness.  In  the  raising  process—  which  when  applied  to 
kips  and  skins  is  named  “  bating,  puring,  or  drenching,” — 
there  is  a  surviving  tendency  to  use  unsavoury  agents, 
such  as  the  dung  of  pigeons  or  of  dogs,  made  into  a  paste 
with  water. 

After  an  account  of  the  ordinary  methods  of  tanning 
butts  for  sole-leather,  we  come  to  notices  of  patented  im¬ 
provements,  some  of  which  are  “  improvements”  only  in 
a  “  Pickwickian  "  sense.  One  ingenious  inventor,  in  order 
to  let  the  solution  of  tannin  penetrate  more  readily  through 
the  hides,  perforates  them  with  fine  steel  points  to  the 
number  of  ioo  to  300  to  the  square  inch.  Whether  these 
holes  can  ever  be  closed  up  again  so  as  to  be  equally  water¬ 
tight  with  an  unpunCtured  hide  is  a  very  doubtful  question. 

Under  the  heading  “  Tanning  by  Pressure  ”  there  fol¬ 
lows  a  description  of  several  processes  in  which  tannin  is 
forced  into  the  hides  by  pressure.  In  a  sedtion  on  “  quick 
tanning”  the  author  admits  it  as  demonstrated  “  almost 
beyond  the  shadow  of  a  doubt  ”  that  the  process  of  tanning 
can  never  be  both  quick  and  good.  It  must  be  regretted, 
both  with  respedt  to  leather  and  to  many  other  articles, 
that  those  who  know  that  a  good  produdt  is  in  the  long 
run  the  cheapest  cannot  be  supplied. 

In  succession  the  author  speaks  of  the  manufadhtre  of 
harness,  belting,  and  upper  leathers,  the  American 
methods  of  tanning,  and  hemlock  tanning. 

Tanning  by  eledtricity  is  next  taken  up,  and  though 
none  of  the  processes  devised  lias  as  yet  achieved  any 
decided  success,  it  would  be  rash  to  declare  that  there  is 
in  this  diredtion  nothing  to  hope  for. 

Knapp’s  iron  tanning  and  Heinzerling’s  chrome  tanning 
are  next  described.  Here,  again,  it  is  premature  to  pass 
judgment  upon  the  results,  though,  as  the  author  remarks, 
even  if  a  better  leather  is  produced  without  tannin  the 
world  will  not  readily  believe  it. 

There  are  other  interesting  and  important  chapters  on 
vegetable  leathers,  on  bleaching  leather,  on  the  manu¬ 
facture  of  Russia  and  Morocco  leather  and  cordovans,  on 
dyeing  leather,  on  the  manufactures  of  white  leathers,  glue 
making,  and  gut-dressing. 

The  work  is  abundantly  illustrated,  and  contains  few 
typographical  errors.  Some  of  the  matter  quoted  appears 
to  have  been  translated  from  the  German  by  a  writer  not 
too  well  acquainted  with  English  technical  terms.  The 
information  which,  we  believe  for  the  first  time,  is  col¬ 
lected  in  this  volume  could  only  be  found  by  searching 
through  a  bulky  and  costly  pile  of  cyclopedias,  technical 
journals,  and  patent  specifications.  Hence  we  consider 
tthat  Mr.  Watt  has  rendered  an  important  service  to  the 
trade,  and  no  less  to  the  student  of  technology. 


Alkali,  &c.,  Works  Regulation  Act,  1881.  Twentieth 
Annual  Report  on  Alkali,  &c.,  Works  by  the  Chief 
Inspector.  Proceedings  during  the  Year,  1883.  London: 
Eyre  and  Spottiswoode. 

The  issue  before  us  derives  a  melancholy  interest,  as  being 
the  last  report  from  the  pen  of  the  late  Chief  Inspector^ 
Dr.  R.  Angus  Smith.  His  protracted  illness,  indeed,  is 
mentioned  in  the  introduction  as  a  reason  why  his 
personal  contributions  to  the  “  Report  ”  are  briefer  than 
heretofore. 

The  first  point  to  be  noticed  is  that  little  increase  has 
taken  place  in  the  total  number  of  works  under  inspec¬ 
tion,  i.e.,  990.  No  fewer  than  49  works  have  been 
registered  for  the  first  time,  but  several  have  been  closed 
for  a  time  or  permanently,  whilst  a  number  of  smaller 
■works  have  ceased  making  such  articles  as  brought  them 
Within  the  scope  of  the  Act.  Of  the  new  works  we  find 
that  26  are  for  the  manufacture  of  sulphate  of  ammonia, 
■and  12  for  chemical  manures.  These  faCts  and  figures 
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certainly  go  to  prove  that  the  chemical  arts  in  the  United 
Kingdom  are  not  making  that  progress  which  we  might 
wish  to  see — a  conclusion  for  which  there  is  unfortunately 
too  much  evidence  from  other  sources. 

Another  general  reflection  which  strikes  us  is  the  some¬ 
what  one-sided  and  arbitrary  character  of  the  law  con¬ 
cerning  noxious  fumes  and  gases.  Any  chemical  works 
emitting  aeriform  nuisances  is  placed  under  strict  sur¬ 
veillance  ;  the  proprietor  is  advised  and  urged — and  this 
may  not  always  be  done  with  the  courtesy  and  taCt  which 
distinguished  the  late  Chief  Inspector — to  make  the  re¬ 
quired  improvements,  and  should  he  prove  unwilling  or 
unable  to  effeCt  what  is  considered  needful,  prosecutions 
and  fines  follow.  But  the  sulphurous  acid  gas  evolved  in 
the  consumption  of  coal,  whatever  may  be  its  quantity, 
and  whatever  the  injury  occasioned  to  vegetation,  passes 
free.  Not  only  so  :  the  inspector  walks  past  glass-  and 
copper-works  well  knowing  to  what  an  extent  they 
pollute  the  atmosphere,  but  without  power  to  interfere. 

Thus  we  find  it  recorded  that  land-owners  and  farmers 
near  Castleford,  in  the  teeth  of  all  evidence, lay  the  blame 
of  damage  done  to  vegetation  on  the  alkali-works  there, 
although  the  inspectors  show  that  the  glass  works  evolve 
30  tons  S03  weekly,  as  against  3  tons  S03  and  2  tons 
HC1  evolved  by  the  alkali  works.  Even  the  damage  done 
by  Aphides  and  other  inseCt-pests  is  ascribed  to  chemical 
manufactures.  We  remember,  indeed,  that  on  one  occa¬ 
sion,  when  a  number  of  ornamental  shrubs  had  been 
destroyed  by  a  severe  frost,  a  neighbouring  manufacturer 
of  dyers’  chemicals  was  threatened  with  legal  proceedings. 

Considerable  annoyance  has  in  some  districts  been 
occasioned  by  potteries,  where  during  the  process  of  salt¬ 
glazing  a  certain  quantity  of  hydrochloric  acid  is  liberated. 
It  is  satisfactory  to  find  that  after  a  course  of  experiments 
carried  on  at  the  works  of  Messrs.  Doulton  at  St.  Helens 
and  at  Lambeth,  this  evil  has  been  very  much  abated 
without  interfering  with  the  quality  of  the  glaze  produced. 
On  one  occasion  the  quantity  of  free  acid  escaping  into 
the  air  has  been  reduced  as  low  as  o-ii  grain  per  cubic 
foot. 

We  next  notice  an  interesting  report  on  the  extraction 
of  ammonia  from  blast-furnace  gases  in  Scotland, — a 
question  which  derives  increased  importance  from  the 
substitution  of  coal  for  coke  in  iron-smelting.  This  does 
away  with  one  of  the  main  necessities  for  the  production 
of  cok£,  and  lessens  the  importance  of  improved  coke- 
ovens,  which  permit  of  the  collection  of  the  by-produCts. 
Of  the  matter  obtained  from  the  waste  gases  of  blast¬ 
furnaces  the  tar  is  the  least  important,  as  it  is  found  to 
be  poor  in  those  principles  from  which  artificial  colours 
are  prepared.  The  ammonia  is  of  greater  value,  but,  as 
we  are  here  reminded,  its  total  possibilities  are  limited. 
According  to  calculations  made  not  more  than  27,000  tons 
sulphate  of  ammonia  may  be  yearly  obtained  from  the 
waste  gases  of  iron  works  in  Scotland.  In  England  not 
more  than  3000  tons  may  be  expected,  as  coke  is  princi¬ 
pally  employed  in  the  English  blast-furnaces. 

Two  methods  of  obtaining  ammonia,  &c.,  from  the 
furnace  gases  are  here  mentioned  :  The  washing  of  the 
gases  with  water  in  presence  of  acid,  and  the  washing 
with  water  alone  after  the  gases  have  been  sufficiently 
cooled. 

Another  important  question  raised  in  the  same  report 
is  the  extraction  of  ammonia  from  shale  in  the  oil  works 
of  Scotland.  The  shales  are  exposed  to  destructive  distil¬ 
lation,  and  after  the  volatile  products  have  been  given  off 
steam,  or  a  mixture  of  steam  and  air,  is  passed  over  the 
highly  heated  residue,  with  the  result  that  an  increased 
proportion  of  the  nitrogen  originally  present  appears  in 
the  form  of  ammonia. 

A  similar  process  has  been  applied  to  “coal-dross,” 
with  the  result  of  obtaining  a  lighting  gas  rich  in  am¬ 
monia  and  also  tar.  What  “coal-dross”  is  does  not 
distinctly  appear, — probably  the  term  signifies  carbona¬ 
ceous  matter  too  rich  in  shale  to  be  marketable  as  coal. 
From  1  ton  of  this  dross  are  obtained  172,000  cubic  feet 
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of  gas,  used  as  fuel  in  heating  shale  retorts,  and  from 
go  u  100  lbs.  of  sulphate  of  ammonia.  Nothing  is  said 
concerning  the  quality  of  the  tar,  which  is  but  scanty. 

Concerning  the  Portland  cement  works  of  North  Kent 
and  the  opposite  shore  of  the  Thames  there  seems  a 
variety  of  opinion.  The  fumes  given  off  are  exceedingly 
unsightly,  as  will  have  been  noticed  by  every  one  who 
has  happened  to  travel  from  London  to  Maidstone.  The 
smell  seems  to  us  less  offensive  than  that  of  the  “  ballast- 
heaps  ”  which  are  constantly  burning  in  the  northern 
suburbs  of  London,  no  man  interfering.  The  report 
before  us  states  that  “  during  the  later  stages  (of  cement 
burning)  the  amount  of  carbonic  oxide  is  large,  and,  to 
those  close  by  and  inhaling  it,  poisonous.”  There  seems 
to  be  no  evidence  that  the  fumes  are  harmful  to  vegetation. 
“  A  garden,  often  exposed  to  the  white  smoke  from  a 
number  of  kilns,  did  not  seem  to  suffer  in  the  least ;  both 
flowers,  and  fruits  grew  plentifully  in  it.”  The  cement 
manufacturers  assert  that  since  this  business  has  been 
established  in  North  Kent  the  ague  has  disappeared.  The 
inspector,  indeed,  points  out  that  ague  is  disappearing 
from  all  parts  of  the  east  of  England,  but  he  quotes  the 
evidence  of  Dr.  T.  Evelyn-Crook,  who  has  practised  in 
Northfleet  since  1848,  and  has  been  Medical  Officer  of 
Health  since  1878.  This  gentleman  states  that  the 
neighbourhood  is  now  much  more  healthy  than  it  was  in 
1848.  The  present  death-rate  is  only  i7'2  per  thousand, 
a  faCt  scarcely  compatible  with  any  injurious  action  of  the 
fumes  from  the  cement  works. 

From  Castleford  comes  an  exceedingly  interesting  re¬ 
port  touching  the  effects  of  glass  works.  It  appears  that 
in  1840  the  alkali  used  in  the  glass  manufacture  was  soda- 
ash.  But  about  twenty-five  years  ago  salt-cake  (sodium 
sulphate)  came  into  use  :  it  gradually  superseded  soda-ash, 
and  is  now  used  more  extensively — if  not  alone.  Some  of 
the  salt-cake  used  is  the  acid  variety  obtained  from  the 
manufacture  of  nitric  acid  and  of  “  cylinder  salts,”  i.e.,  the 
stronger  and  purer  grades  of  hydrochloric  acid .  Such  cake 
necessarily  gives  off  much  more  sulphuric  acid  than  the 
refined  cake  obtained  from  the  alkali  works.  It  certainly 
seems  hard  that  the  alkali  makers  should,  as  at  Castleford, 
be  blamed  for  the  sins  of  the  glass  works,  and  be  kept  con¬ 
stantly  in  fear  of  prosecution.  In  the  report  on  the  south¬ 
west  Lancashire  district  it  is  remarked  : — “  As,  however, 
at  Widnes,  and  still  more  at  St.  Helens,  large  quantities 
of  acid  vapour  are  thrown  off  continually  from  glass  and 
copper  works,  and  very  much  is  produced  during  the  com¬ 
bustion  of  the  enormous  amount  of  coal  burnt  there, 
people  are  not  fully  aware  of  the  extent  to  which  they 
have  been  relieved  by  the  care  and  skill  of  the  alkali 
manufacturers.” 

Attempts  have  been  made  to  abate  the  dense  black 
smoke  given  off  from  the  chimneys  of  salt  works,  but  so 
far  not  with  any  decided  success.  The  case  is  peculiar 
and  difficult.  We  are  told,  “  The  coals  under  the  salt¬ 
pans  are  burnt  not  in  a  thin  bright  fire  as  in  a  steam- 
boiler,  nor  in  fire  of  intense  heat  as  in  a  metallurgic 
operation,  but  in  a  thick,  slow  fire,  immediately  under 
the  salt  pan.  ...  If  a  thin,  bright  fire  is  kept,  the  pan 
suffers  quickly,  as  the  bottom  is  always  covered  more  or 
less  with  salt,  and  also  with  a  hard  deposit  of  lime  and 
magnesia  known  as  pan-scale.” 

In  the  manufacture  of  bleaching  powder  a  difficulty  is 
experienced.  When  the  operation  is  finished  a  quantity 
— more  or  less — of  free  chlorine  remains  in  the  chamber, 
which  must  be  let  escape  before  the  workmen  can  enter. 
This  escape  maybe  fairly  viewed  as. a  nuisance,  seeing 
that  even  at  the  distance  of  200  yards  the  smell  of  chlorine 
is  occasionally  distressing  to  the  lungs.  It  seems,  there¬ 
fore,  judicious  to  draw  off  the  residual  chlorine  from  a 
finished  chamber  into  another  chamber  freshly  charged 
with  lime. 

In  manure  works  the  fumes  given  off  during  the  treat¬ 
ment  of  mineral  phosphates  with  sulphuric  acid  have  now 
to  be  absorbed  in  condensing  towers.  This  regulation  is 
no  light  burden  for  the  smaller  works,  especially  at  a  time 
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when,  on  account  of  the  depression  of  agriculture,  the- 
manure  trade  is  far  less  remunerative  than  was  once  the' 
case. 

Concerning  sulphuric  acid  it  is  remarked  that  Mr. 
Menzies,  of  the  Greenbank  Alkali  Works,  has  succeeded 
in  boiling  down  sulphuric  acid  to  full  strength  in  iron 
stills,  obtaining  an  acid  of  sp.  gr.  1-850,  colourless,  and 
nearly  free  from  iron. 

The  percentage  of  iron  found  ranges  from  o'oo6  to 
0*022. 

The  most  unsatisfactory  feature  in  the  “  Alkali  Works 
Regulation  ACt  ”  is  that  its  provisions  are  equally  strin¬ 
gent  in  all  places.  A  person  who  should  start  some 
offensive  manufacture  in  the  midst  of  the  hop  gardens  of 
Kent,  in  the  Isle  of  Wight,  at  Bournemouth,  or  Ilfra¬ 
combe,  would  encounter  no  more  severe  regulations  than 
if  he  went  to  work  where  all  vegetation  has  been  extir¬ 
pated,  or  where  there  are  no  inhabitants  to  complain.- 
Surely  a  law  graduated  according  to  the  locality  would 
be  greatly  preferable. 


On  the  Healthy  Manufacture  of  Bread.  A  Memoir omtlie- 

System  of  Dr.  Dauglish.  By  B.  W.  Richardson,  M.D., 

F.R.S.  London:  Bailliere,  Tindall,  and  Cox. 

The  distinction  between  the  Dauglish  process  of  bread¬ 
making  and  the  ordinary  or  fermentation  method  is  very 
simple.  In  both,  carbonic  acid  is  the  agent  for  rendering 
the  bread  “  light.”  In  the  common,  traditional  method 
this  carbonic  acid  is  generated  by  the  decomposition  of 
part  of  the  flour,  whilst  Dr.  Dauglish  generates  the  gas  by 
the  aCtion  of  sulphuric  acid  upon  chalk,  and  incorporates  - 
it  with  the  dough.  It  must  be  confessed  that  the  art  of 
making  bread  by  fermentation  as  here  described,  and  as  - 
practised  in  London,  is  decidedly  nasty.  Many  of  its- 
offensive  features,  however,  are  merely  incidental.  There* 
is  nothing  in  the  fermentation-process  per  se  which! 
compels  the  bakehouse  to  be  an  underground  locality.- 
“  Making  the  dough  ”  might,  in  large  establishments,  be: 
performed  by  machinery  instead  of  by  the  hands  and  arms! 
of  workmen  not  too  cleanly.  There  is  also  no  necessity 
that  the  men  should  sleep  upon  the  boards  on  which  tine 
dough  is  afterwards  weighed  and  moulded  into  loaves. 

Among  the  evils  complained  of  in  the  old  system  of 
bread  manufacture  we  find  mentioned  “  the  necessity  for 
using  alum.”  Elsewhere,  too,  we  read  : — “  The  agent 
chiefly  used  in  the  bakeries  has  been  alum.  People  think 
that  alum  is  employed  to  produce  whiteness  of  bread. 
That  result,  if  obtained  by  it,  is  indirect.  The  great 
advantage  of  alum  is  to  check  too  rapid  fermentation,  and* 
it  is  added  practically,  in  proportion  as  it  is  required  for 
that  intent.”  But  if  alum  is  necessary  in  making  breadl 
by  the  fermentation  process,  how  comes  it  that  it  is  never, 
used  in  the  thousands  of  North-English  households,, 
where  the  bread  used  is  always  made  at  home  ?  Why- 
should  men  whose  whole  time  is  devoted  to  this  art 
fail  to  effect  what  every  Yorkshire  housewife  can  accom¬ 
plish  ? 

The  Dauglish  process  has,  however,  many  advantages, 
and  its  use  would  probably  become  universal  were  it  not 
or.  account  of  prejudice. 


Tablets  of  Chemical  Analysis.  (For  the  Detection  of  One 
Metal  and  One  Acid.)  By  Armand  Semple,  B.A.r 
M.B.  London  :  Bailliere,  Tindall,  and  Cox. 

This  little  book  is  certainly  not  one  we  should  like  to  see 
in  the  hands  of  a  youthful  student  whose  ambition  is  to 
be  “  a  chemist.”  It  belongs  to  the  same  class  as  many 
of  the  elementary  manuals  now  published  in  this  country,- 
the  growth  of  which  we  have  had  frequently  to  lament  in 
these  pages.  “  Candidates  for  Examinations  ”  have  here 
placed  before  them  in  a  series  of  short  tables  the  methods- 
for  detecting  a  single  base  and  acid,  which  as  far  as  the- 
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object  of  the  book  goes,  leaves  little  to  be  desired.  The 
simplicity  of  the  arrangement  adopted  in  these  tablets  is 
such  that  it  is  difficult  to  conceive  how  any  young  student 
could  go  wrong  in  performing  the  operations.  Under 
mercurous  salts  we  read — “  Liquor  calcis  and  all  the 
alkalies  throw  down  a  black  precipitate  (‘  black  wash  ’) ;” 
and  somewhat  similar  language  is  used  in  other  places. 
Is  the  work  intended  for  “  medical  candidates  ”  ?  A  new 
reaction  and  compound  also  we  find  recorded  thus — 
“  HgCl2+SnCl2  =  HgCl  +  SnCl3  =  Hg+SnCl4.”  Citrates, 
we  are  told,  “  are  alkaline,  colourless,  and  soluble.” 

In  such  an  elementary  book  as  the  present  it  seems  to 
be  preposterous  to  give  readtions  for  chromous  and 
chromic  salts,  and  for  cobaltous  and  cobaltic  salts. 


A  nnual  Report  of  the  Director  of  the  Mint  to  the  Secretary 
of  the  Treasury  for  the  Fiscal  Year  ending  June  30, 
1884.  Washington  :  Government  Printing  Office,  1884. 

This  Report,  which,  in  the  main,  relates  to  the  operations 
of  the  Mints  and  Assay  Offices  of  the  United  States, 
contains,  also,  a  mass  of  important  information  colledted 
during  the  year  concerning  the  monetary  statistics  of 
foreign  countries,  and  forms  a  valuable  survey  of  the  state 
of  the  coinage  of  the  world.  As  regards  the  United  States 
we  read  that  “  the  coinage  of  gold  was  about  eight  millions 
less  than  in  the  previous  year.  This  was  caused  in  part 
by  the  diminished  receipt  of  gold  bullion  at  the  San 
Francisco  Mint,  where  the  deposits  of  gold  of  domestic 
produdtion  fell  off  three  and  a  half,  and  the  total  deposits 
of  gold  about  three  millions  of  dollars  ;  and  in  part  by  a 
lessened  coinage  of  gold  at  Philadelphia,  which  Mint  was 
principally  occupied  in  manufacturing  silver  and  minor 
coins.”  The  total  coinage  executed  during  the  year  con¬ 
sisted  of  ninety-two  and  a  half  million  pieces,  of  a  value 
of  about  fifty-eight  million  dollars.  The  parting  and  re¬ 
fining  operations  show  an  increase  over  last  year’s,  the 
total  values  being,  approximately,  of  gold  twenty-five 
million  dollars,  and  of  silver  fourteen  million  dollars. 

The  produdtion  of  the  precious  metals  in  1883  is  esti¬ 
mated  at  thirty  million  dollars  of  gold  and  forty-six  million 
dollars  of  silver,  which  represents  a  decline  from  the  pro¬ 
dudtion  of  the  previous  year.  “  It  resulted,”  the  report 
states,  “  chiefly  from  the  interruption  of  hydraulic  gold 
mining  in  California,  in  many  localities,  by  mandate  of 
the  courts,  at  the  instance  of  the  owners  of  agricultural 
lands  damaged  by  the  deposit  of  debris ,  and  sediment,  in 
the  valleys,  and  on  the  bottom  lands  adjacent  to  the 
streams  in  the  lower  counties,  and  from  the  diminished 
yield  of  silver  from  some  of  the  most  productive  mines  of 
Arizona  and  Utah.”  The  total  produdtion  of  twenty-one 
countries  for  the  calendar  year  1883  was  141,479  kilos,  of 
gold  and  2,747,785  kilos,  of  silver. 

From  reports  received  from  twenty-three  countries  it  is 
estimated  that  the  value  of  the  total  coinage  for  the  year 
was  approximately  one  hundred  and  one  million  dollars  in 
gold,  and  one  hundred  and  fourteen  million  dollars  in 
silver.  “In  the  coinage  of  gold,  the  United  States  still 
stands  first,  although  it  coined  a  much  less  amount  than 
in  the  preceding  year.  Germany  follows  with  a  coinage 
of  ever  twenty-one  millions;  Australia  sixteen  millions; 
and  Russia  over  twelve  millions.” 


‘  Facts  and  Figures  ”  concerning  the  Manufacture  of  Coke 
and  the  Collection  of  By-products  by  the  Simon-Carves 
Process.  By  J.  R.  Breckon. 

It  is  a  lamentable  fadt  that  a  vast  amount  of  the  real 
wealth  of  this  country',  estimated  by  millions  sterling,  has 
been  and  is  still  being  dissipated  in  smoke.  A  small 
fraction  of  this  loss  may  possibly  be  set  down  as  unavoid¬ 
able  in  connection  with  some  of  our  industries.  It  is 
howevei,  undeniable  that  m  some  of  the  greatest  manu¬ 


facturing  operations,  especially  those  of  a  metallurgical 
character,  a  considerable  fraction  of  this  loss  must  be 
looked  upon  as  reckless  waste.  The  manufacturer,  so 
long  as  he  gains  a  satisfactory  return  for  his  invested 
capital,  cares  but  little  whether  or  not  one-fourth  of  his 
fuel  passes  up  his  chimney',  whilst  with  a  little  trouble 
and  expense  it  might  be  recovered  as  a  marketable  article. 
As  a  rule,  however,  he  is  a  “practical  man,”  and  innova¬ 
tions  are  to  him  enemies. 

In  no  industry  in  this  country  more  than  in  the  metal¬ 
lurgy  of  iron  has  this  waste  been  allowed  to  continue  on 
a  vast  scale  almost  unchecked  to  within  the  last  few 
years.  I  he  saving  processes  that  have  been  introduced 
into  this  field  have  been  either  direCtly  by  the  collection 
of  the  gases,  or  indirectly  by  a  change  in  the  manufac¬ 
turing  process.  There  remains,  however,  an  extensive 
field  for  the  inventor  in  connection  with  the  coking  of 
coals  for  our  furnaces  for  the  saving  of  valuable  material. 
In  this  industry  few  attempts  have  been  made  towards 
rendering  the  process  economical ;  few,  at  least  compara¬ 
tively,  when  we  consider,  as  th-is  pamphlet  tells  us,  that 
14,000,000  tons  of  coal  are  anually  required  to  meet  the 
demand  for  coke. 

The  great  loss  connected  with  the  operation  of  coking 
as  hitherto  conducted  has  been  for  some  years  forcing 
itself  upon  the  notice  of  our  iron-masters,  but  the  great 
cost  of  pulling  down  and  re-ereCting  a  new  set  of  ovens  in 
a  large  establihment,  and  the  want  of  some  more  than 
ordinary  enterprising  manufacturer  whom  to  imitate  have 
aCted  as  deterring  agents  in  the  matter;  experimentation 
in  iron  manufacturing  we  know  means  thousands  of 
pounds.  As  an  incentive  to  metallurgists  this  little  pam¬ 
phlet  on  the  Simon-Carves  coking  process  has  been 
written  by  Mr.  J.  R.  Breckon,  in  which  he  gives  a  detailed 
account  of  these  ovens  adapted  for  collecting  the  “waste” 
products  evolved  during  the  coking  of  coals,  as  well  as  at 
the  same  time  producing  coke  of  a  first  class  quality,  and 
their  cost  of  erection  and  working.  From  this  work 
manufacturers  will  be  able  to  gain  for  themselves  some 
idea  of  the  efficiency  of  the  process,  which  we  learn  is  now 
being  employed  in  several  of  the  iron  districts  in  this 
country.  In  an  appendix,  the  subject  is  further  described 
in  two  papers  by  Mr.  Henry  Simon,  C.E.,  and  Mr.  Robert 
Dixon,  reprinted  from  the  Journal  of  the  Iron  and  Steel 
Institute, ”  the  latter  gentleman  giving  the  results  of  his 
practical  experience  in  working  these  coking  ovens. 
There  are  added  also  several  papers  by  Mr.  Watson 
Smith,  F.C.S.,  that  have  appeared  at  different  periods 
bearing  on  the  by-produCis  obtained  by  condensation  from 
the  Simon-Carves  ovens  compared  with  the  products  ob¬ 
tained  from  other  sources  of  a  similar  character. 


CORRESPONDENCE. 

ESTIMATION  OF  IRON. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  note  on  the  “  Estimation  of  Iron  by  Potassic 
Permanganate  in  presence  of  Free  Hydric  Chloride,  &c.,” 
Dr.  Hood  gives  no  indication  of  acquaintance  with  what 
has  been  done  in  the  same  direction  by  C.  Zimmermann. 
It  ip  given  in  the  “  Reports  ”  of  the  German  Chemical 
Society  (1881,  vol.  xiv.,  p.  779),  and  is  a  branch  from  other 
work. 

Zimmermann  avoids  the  injurious  influence  of  free  hy¬ 
drochloric  acid  on  permanganate  in  the  titration  of  iron, 
by-adding  manganese  sulphate  or  chloride  to  the  liquid. 
It  is  true  that  the  recommendation  is  rather  that  of  a 
manganese  salt  than  of  a  sulphate,  but  he  prefers  the  sul¬ 
phate  to  the  chloride  on  account  of  its  more  powerful 
aCtion,  and  on  account  of  the  absence  of  yellow  colour. 

Zimmermann  uses  a  solution  of  100  grms.  sulphate  of 
manganese  in  water,  and  made  up  to  500  c.c. 
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20  c.c.  (  —  4  grins,  sulphate)  of  this  solution,  he  says, 
is  sufficient,  even  in  presence  of  50  c.c.  free  HC1  (ri2  sp. 
gr.),to  make  the  titration  of  a  ferrous  solution  by  potassium 
permanganate  absolutely  correct. 

This  statement  is  supported  by  38  good  test-experiments 
(in  some  of  which  MnCl2  is  substituted  for  M11SO4),  in 
which  the  proportions  of  iron,  water,  HC1,  and  manganese 
salt  are  varied. 

Zimmermann  adds  that,  in  the  titration  of  iron  as  above, 
the  sulphates  of  nickel,  cobalt,  and  copper  do  not  prevent 
the  formation  of  chlorine  ;  and  sulphate  of  zinc  afts  imper- 
fedfly. 

Dr.  Hood’s  results  with  sulphate  of  magnesium  are 
very  interesting,  and  I  trust  you  will  afford  me  this  oppor¬ 
tunity  of  placing  the  earlier  by  the  side  of  the  more  recent 
experiments. — I  am,  &c., 

W.  Id.  Deering. 

Chemical  Dept.,  Woolwich  Arsenal, 

December  17,  1884. 
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Note.— All  degrees  of  temperature  are  Centigrade  unless  otherwise 
expressed. 


Comptes  Rendus  Hebdomadaires  des  Seances.dc  V Academic 
des  Sciences.  Vol.  xcix.,  No.  23,  December  8,  1884. 
Hydro-ferrocyanic  Acid  and  the  Nitro-prussides.— 
A.  Etard  and  G.  Bemont.— Hydro-ferrocyanic  acid,  if 
boiled  with  water  in  a  barometric  apparatus  to  avoid  con- 
tadt  with  air  is  rapidly  decomposed  into  hydrocyanic  acid, 
and  a  yellowish,  dense,  crystalline  body,  the  composition 
of  which  is  represented  by  the  formula— 

Fe(CN)6FeH2  +  2H20. 

If  hydro-ferrocyanic  acid  is  boiled  with  access  of  air  there 
is  produced  not  Prussian  blue,  as  commonly  stated,  but  a 
blue  crystalline  compound  (FeC2N2H.20)«. 

Optical  Inactivity  of  the  Cellulose  of  Cotton  and 
on  the  Rotatory  Power  of  Photographic  Gun-Cotton. 

_ A.  Bechamp. — The  author  does  not  accept  the  alleged 

transformation  of  lignine  into  amylaceous  matter.  Whilst 
soluble  starch,  which  is  diredtly  colourable  by  iodine,  has 
a  very  high  rotatory  power,  the  soluble  lignine  of  cotton, 
not  diredtly  colourable  by  iodine,  has  no  rotatory  power, 
Its  inactivity  is  absolute,  like  that  01  inactive  taitaric  acid, 
although  this  cellulose  may,  by  molecular  modification, 
produce  dextro-rotatory  substances. 

Chemical  Studies  on  the  Vegetation  of  the  Sugar- 
Beet  in  its  Second  Year. — II.  Leplay. — The  sugar  con¬ 
tained  in  the  root  diminishes  progressively,  and  disappears 
almost  entirely  at  the  ripeness  of  the  seed. 


MISCELLANEOUS. 

Royal  Agricultural  College,  Cirencester.— Dr.  Gil¬ 
bert,  F.R.S  ,  Professor  of  Rural  Economy  in  the  University 
of  Oxford,  and  the  associate  of  Sir  J.  B.  Lawes  in  the 
Rothamstead  experimental  work,  has  been  offered  and 
has  accepted  the  post  of  Honorary  Professoi  of  Agiictil- 
tural  Chemistry  at  this  college,  rendered  vacant  by  the 
death  of  the  late  Dr.  Voelcker. 

Antwerp  International  Exhibition,  i835. — Mr.  E.  A. 
Grattan,  H  B.M.’s  Consul  at  Antwerp,  has  been  appointed 
British  Commissioner  for  the  International  Exhibition, 
which  is  to  be  held  at  Antwerp  next  year,  and  Mr.  P.  L. 
Simmonds  has  been  appointed  by  tre  Executive  Council 
of  the  Exhibition  at  Antwerp  their  Agent-General  for 
Great  Britain  and  Ireland,  d  he  office  of  the  Agent- 
General  is  at  35,  Queen  Victoria  Street,  and  communica¬ 
tions  from  intending  exhibitors  should  be  addiessed  to 
him  there, 
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***  Our  Notes  and  Queries  column  was  opened  for  the  purpose  of 
giving  and  obtaining  information  likely  to  be  of  use  to  our  readers 
generally.  We  cannot  undertake  to  let  this  column  be  the  means 
of  transmitting  merely  private  information,  or  such  trade  notices 
as  should  legitimately  come  in  the  advertising  columns. 

Spon  y  Iron.— What  is  the  method  of  manufacturing  spongy 
iron,  and  what  are  its  properties  and  uses? — G  H.  Tucker, 


MEETINGS  FOR  THE  WEEK 


Saturday,  27th. — Royal  Institution,  3.  “  The  Sources  of  Electricity,’ 
by  Professor  Tyndall. 

Monday,  29'h. — London  Institution,  5. 

Tuesday,  30. h. — Royal  Institution,  3.  “  The  Sources  of  Electricity,” 
by  Professor  Tyndall. 

Thursday,  Jan.  1st. — London  Institution,  5  and  7. 

-  Royal  Institution,  3.  “  The  Sources  of  Elec¬ 
tricity,”  by  Professor  Tyndall. 

Friday,  2nd. — Geologists’  Association,  8. 

Saturday,  3rd. — Royal  Institution,  3.  “  The  Sources  of  Electri¬ 
city,  by  Professor  Tyndall. 


PATENTS,  DESIGNS,  &  TRADE  MARKS  ACT,  1883. 


In  the  matter  of  Letters  Patent  granted  to  Charles  Rumble  and 
Frederick  Sear,  Chemists,  both  of  Belmont  Works,  Battersea,  in 
the  County  of  Surrey,  for  an  invention  of  “  A  New  or  Improved 
Process  for  the  Separation  of  Glycerine  from  Fatty  Substances,” 
Dated  5th  September,  1883,  No.  4264. 

TUOTICE  IS  HEREBY  GIVEN  THAT 

■k  '  the  said  Charles  Rumble  and  Frederick  Sear  have  applied 
under  Sections  18  to  2t  of  the  Patents,  &c.,  ACt,  1883,  and  Rules  48  to 
56  of  the  Rules  made  thereunder,  for  leave  to  amend  the  Specification 
filed  by  them  in  pursuance  of  the  Slid  Letters  Patent. 

A  copy  of  the  Specification  as  proposed  to  be  amended  is  open  to 
public  inspection  at  the  Patent  Office,  and  full  details  of  the  proposed 
amendment  were  advertised  in  the  Official  Journal  of  the  Patent  Office 
issued  on  the  5th  day  of  December,  1884,  No.  97,  page  1264. 

Any  persons  intending  to  oppose  such  application  must  leave  par¬ 
ticulars  in  writing  of  their  objections  to  the  proposed  amendment  at 
the  Patent  Office,  25,  Southampton  Buildings,  Chancery  Lane, 
London,  W.C.,  within  one  month  from  the  date  hereof. 

Dated  this  5th  day  of  December,  1S84, 

H.  READER  LACK, 

Comptroller  General. 
CARPMAEL  and  Co., 

24,  Southampton  Buildings, 
London,  W.C., 

Agents  for  the  Applicants. 

'  ROYAL  INSTITUTION  OF  GREAT  BRITAIN, 

ALBEMARLE  STREET,  PICCADILLY,  W. 


CHRISTMAS  LECTURES. 

Lecture  Hour  Three  o’clock  p.m. 

Proeessor  Tyndall,  D.C.L.,  P.R.S.,  M.R.I. — Six  Lectures  (adapted 
to  a  Juvenile  Auditory)  on  The  Sources  of  Electricity:  FriCtion- 
eleCtricity,  Volca-eleCtncity,  Pyro-eleCtricity,  Thermo-eleCtricity, 
Magneto-eleCtricity  ;  on  Dec.  27  (Saturday),  Dec.  30,  18S4  ;  J  an.  1,  3, 
6,  8,  1865.  One  Guinea  the  Course;  Children  under  16,  Half-a-Guinea. 

AFTERNOON  LECTURES  BEFORE  EASTER,  1885. 

Lecture  Hour  Three  o’clock  p.m. 

Professor  Henry  N.  Moseley,  M.A.,  F.R.S. — Five  Lectures  on 
11  Colonial  Animals  :  their  Structure  and  Life  Histories;”  on  Tues¬ 
days,  Jan.  13,  20,  27,  Feb.  3,  10.  One  Guinea. 

Professor  Sidney  Colvin,  M. A.— Two  Lectures  on  “  Museums 
and  National  Education;”  on  Tuesdays,  Feb.  17,  24.  Half-a-Guinea. 

Professor  Arthur  Gamgee,  M.D.,  F.R.S, — -Four  Lectures  on 
“  Digestion  ”  (the  subject  to  be  continued  after  Easter);  on  Tuesdays, 
March  3,  10,  17,  24.  One  Guinea  (including  Course  after  Easter). 

Professor  Dewar,  M.A.,  F.R.S.,  M.R.I. — Eleven  Lectures  on 
“.The  New  Chemistry  ;”  on  Thursdays,  Jan.  15,  22,  29,  Feb.  5,  12,  19, 
26,  Manh  5, 12,  19,  26.  One  Gu  nea. 

Charles  Waldstein,  Ph.D.  Heidelberg,  Hon.  M.A.  Cantab. — 
Three  Lectures  on  “  Greek  Sculpture  from  Pheidias  to  the  Roman 
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